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DRILLING MACHINES," 


All Styles, 


UPRIGHT DRILLS, 





INDIANAPOLIS, IND. 





E. C. ATKINS & CO.., 


— Manufacturers of — 


30 Years Business. 





TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 


COAL SCREENS 





MEMPHTS, TENN, 
















20 to 38 Inch Swing. 2 a 
Latest designs and improve- a eS 
ments. ohn agmatine - 3 > 2 
a noo pag . bs s S 
For cuts and prices address é > e : 
BICKFORD DRL 60,| << yp 
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B WIRE BANK RAILINGS, 4 
2 : 
ag PLANT STANDS, ad 
a | FIRE PROOF LATHING, &0, Si 
3 @ Summit Street, TOLEDO, 0 1 
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f° =. |PATENTS. | 
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o > S oan M. D. & L. L. LECCET T, a 
2. 5 8 Attorneysat PatentLaw — 
@ Patents obtained in the United States and in 
5 Foreign countries. 53 
= Masonic Building. CLEVELAND © 








A BLE FEATURES 


ieee 460 OA UPWARD 


UNIVERSAL RADIAL DRL 


Write for prices, 


Circular, Band, a8 & Cross-Cut Saws. 


Pig for Tanite Emery Wheels and Grinding Machines. 











E. H. JONES & CO., 4 


223 and - 26 River St., CLEVELAND, 0. 












jo Wheel Machinery. 


SYKES’ 
J. WENDELL COLE, M.. IMPROVED 
Manager of Penn lvania orld. 
Southern Lake ions, and Suitable for all 
the Northwest for classes of 
DETROIT EMERY WHEEL CO. Buildings. 
Address: Box 84, Columbus,0. Easy Put On. 
or P. 0. Box 152, Chicago. 








Hart’s Corundum-Emery Wheels, 


SYKES IRON ROOFING CO., NILES, O. 





#® Send for Circular and Price List, and mention this Paper. 


Engineers and Contractors, 









Pee ‘Worthington Steam Pumps, 
Re-Rolled and Electric Light Engines 
well Painted on AND 


both sides with 
Best of Paint 
and Pure Lin- 
seed Oil, 


Automatic & Slide Valve Engines 
Of all Descriptions. 


STEAM PLANTS, COMPLETE, FUR- 
NISHED AND SET UP. 








The Kilby Manufacturing Co., 


CLEVELAND, OHIO, 


—SUCCESSORS TO— 
The Prospect Machine & Engine Co., of Cleveland, 0., and Barney 
& Kilby. of Sandusky, 0, 


Recent extensive additions to our Shops and Machinery makes our Plant one 
of the largest and best equipped in the country. 
We are now prepared and have facilities for doing Foundry and Machinist work 
of every description. Shall be glad to furnish estimates on application for Engines, 
Boilers and other heavy Machinery. 72-ly 





Combined Punch and Stock Shear. 


Seven sizes with 8’, 10’ or 12” blades, and 6” to 15” 
Throat Punch. vie 100 to 600 pounds. For light or heavy 
work, Boiler and Stack Builders, Carri and Copper 
Smiths, and Railing Makers, &c. Gan punch near the edge, 
Angle and Flange Iron, Pipe and Stacks, &c. 


ADAFTE? for cutting bar Iron, egpecially Sheet Iron 
of all ki for Trimming, Slitting, &c. Also make the 
Punch and Sherr separate. 


TOOLS FOR WORKING SHEET METAL, 


Squaring Shears, and Slip Roll or Plain Forming Rolls, &c. 


BERTCH & CO., 


CAMBRIDGE CITY, IND. 
Write for circulars and mention this paper. * 





J. Surru. H, E. Txracuovr. F. W. Surrz. 


SMITH & TEACHOUT, 
monamernrers ot BOILERS, TANKS and STILLS ot meertpson 


TE AND SHEET IRON WOR 
Haus Bt. NEW TLUES ON HAND. 7 


[91-ly) CLEVELAND, O. 


ING PROMPTLY EXECUTED. 
REPATLUES TAKEN OUT, PIECED AN 


644 and 646 Broadway. Telephone 1121. 





New Feed Water Purifier 2 Filter. 


USES LIVE STEAM. 






















a@ ILLUSTRATED CATALOGUE FREER. ~@ 


STILWELL & BIERCE MANUFACTURING CO., 


DAYTON. OHIO. 





SNMITED d& STII. 


Manufacturers of 


IRON PLANERS. 


16x26 and 28x28, 30x30 with bed from 6 to 14 foot long. Address all correspondence to 
SMITH & SILK, 


N. E. Corner 8th and Lock, CINCINNATI, OHIO. 


PRESSED WROUCHT IRON OPEN TURN BUCKLES, 
- BEST 


AND 
OHEAPEST. 
The list retail price of this Buckle isless than one-half the wholesale 


price of inferior goods when we commenced to manufacture, and 
rs, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO., CLEVELAND, Oni0. 























" EVAN JONES, Southern Agent, 
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and Crtalons as to the Scope, 
* fringemen 
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McCLURE & SCHULER, 
Engineers and Contractors, 
Bissell Block, 


TY MMBUREE, PA. 


p Blast Farnace 
Construction 


A SPECIALTY. 





Sole agents for 


-Massick’s & 
Crooke’s 
PATENT 


FIRE BRICK 
STOVES. 


Work, and for all 

kinds of Hott "Blast 

head B or Pipe 

ves; and all 

hinds of Brick Work 

pertainips to Steel 

quae: irom, Brick - 

ooden dings, 

kinds of Iron 

- struction in general. 

Fae We prosose tee and put into 

successful operation = lants we design and 
contract for 


ALEX. LAUGHLIN & C0., 


Engineers and Contractors, 
CLEVELAND, O. 


Will contract to erect, equip and place in opera- 
tion Roll Bi Plante of every 








Wane BuiLpine, 


| Regenerative Gas a 


—AND— 
~ Artificial Gas Producers. 


A Speciat Feature. Estrmares Fur- 
NISHED ON APPLICATION. 


ie, Tenn, 





JoszrH A. OsBORNE, Witi1am M. Monroz, 
the U.8.Supreme Court Bar. Patent Expert. 


OSBORNE & MONROE, 


PATENTS. 


28 EUCLID AVE,, CLEVELAND, OHIO. 
Potent Conses Hilente’ in the United Sta 
d Circuit Courts. uiTeD STATES 
FOREIGN PATENTS PROCURED. Searches 
Validity one In- 
tof patents. Terms Reasonable 


ABOUT ADVERTISING : 


A CONCISE, PRACTICAL, AND 
ORIGINAL MANUAL 


ON THE 


Art of Local Advertising. 


A LARGE, HANDSOMELY CLOTH- 
BOUND BOOK, 


PRICE, $2 PREPAID. 





CONTENTS: 


BNERAL ADVERTISING; What to Ad- 
em Lig © anne. Advice to about 75 
d Ru. Be Romgpaper As Advertising ; Cir- 
culation a Rates ; gkoociooments | 
riting Puffs, with over 100 Samples ; Out-of 
r Advertising ; Pi Printing, with specimens of 
Commercial and Professional Forms ; The Sizes 
of Type; Wood, Photo, eee d Copper iin- 
yee and Lithography ; Novel Methods of 
dv: ing ; Pe eg Quota tions ; nt, ond 
Advertising ; Window Dressing and Store 
ration; Sample Advertisements, illustrating 





Styles of Newspaper Advertising ; 
y nvael oF Technical Terms. Sent on nei? ‘of 
$2.00. Address 


THE CLEVELAND PRIN’G & PUBL’G CO., 
Cor. St. Clair and Wood Streets, 
Cleveland, O. 


FREIGHT AND PASSENGER 


ELEVATORS 


L.S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Cataiogue. 


J AMES P. WITHEROW. 
Engineer and Contractor, 


Lewis Block. Pittsburgh, Pa.. 
General Agent for 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


For the Manufacture of Soft Steel. 


Specially adaped for A No. 1 Boiler Plates, Boiler Rivets, Wire Rods. og © spe Stam 
Nail Plates, e Will contract to ly erect, equip 5 ez place in oe 
furnaces, east ores, one wee Seek sae Gheve. As ha el Te ae of inp Own 
“works ornare appertaining to blast furnace and steel works construction 
can guarantee promptness and satisfaction 








Sharon Boiler Works, 


(Limited) 


SHARON. PA. 
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The Lane & Bodley Co. 


Manufacturers of 


"AUTOMATIC COTPP ENGINES 


f hea and of unex- 
ys pon id workmanship. 


STEEL BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS, GEARING 


——— THE LANE BODLEY CO., 
Nos. 1 to 25 John a 
“CINCINNATI, 0, 

















BUNDY RADIATORS 


Steam and Hot Water. 


10,000 pleased parties using an 
aggregate of over 12,500,000 
square feet of Bundy Radiators 
attest to their superiority. 


IF YOU DOUBT THIS 


We will send the list and consider it a | 
favor if you will write to the 
parties for their opinion. 


= Seashell 





Send for catalogue with new designs 
of ARABESQUE Radiators for ORI- 
ENTAB, MOORISH and other Queen 
Anne rooms. 


A. A. Griffing Iron Company, 
673 Communipaw Ave., Jersey City, N. J. 


NILES BOILER WORKS, 


MANUFACTURERS 


STEAM BOoirLERs, 


Blast Furnaces, Tanks, Stacks, Stills, Agitators, Car Tanks, etc. 








And Ceneral 
Machinerv. 


| a 
Elm, cor. Washington Street. CLEVELAND, 0 


| HUGHES STEAM PUMP CO. 


MACHINISTS 
and Manufacturers of 


Steam Pumps, 
Hydraulic Presses, 











LECT ROTYPE 





Bed NCRAVING CO. 





STRONG, WELL BUILT, SERVICEABLE 


STEAMENGINES 


HORSE 
POWER. 

















Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS. IND. 
Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, “* $6.00 up. 
Shafting, Hangers,- - ‘“* $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELAND, 0. 





THe  Hartow” 
Positive Feed Lubricators. 


For Marine and Stationary Engines, 
Steam Pumps, Electrical and 
other Machinery. 
MAXIMUM ECONOMY IN OIL, 
MARKED ECONOMY IN FUEL. 

Not dependent upon or 
operated by Steam 
Pressure, Condensa- 

tion or Gravity. 
Not affected by chan- 
ges of temperature. 










BEING ope operated by 
some moving por- 

tion of the engine or 
machine to be lubri- So, . 
cated, the ‘* Harlow al 
Lubricator"’ starts 
and stops with the = 
engine or machine 2 ; 
being lubricated, without requiring the slightest atten. 
tion from the engineer or operator, always delivering the 
oil in any amount from a drop to a constant stream. 

The cup can be filled at any moment while the engine 
or machine being lubricated is in operation, without 
causing any leakage either of oil or steam. 


Harlow Lubricator Mfg. Co. 








Corpespondence solicited. 
REEVES BROS., Props., 


NILES, Trumbull o., O. 


J. M. Allen, Pres. 


J. B. Pierce, Seo’y. 





GEO. P. BURWELL, Gen. Agent. 


246 Superior St., 
CLEVELAND, O. 


C. A. BURWELL, 


9 Chief Inspector. 


BOSTON, Mass, 
U.S. A. 


Ww. B. Franklin, V. Pre 
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KINGERY’S ICE CREAM FREEZERS. 
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The characteristic features claimed for the Kingery 
ice cream freezers are their low prices and quick and 
efficient work. Fig. 1 shows a sectional view of the 
Kingery Cyclone Three-Action Freezer, which is thus 
described by the makers: It has three distinct motions, 
each motion being independent of the others. The can 
and scraper move in the same direction, but the can, 
having the slower motion, makes but three revolutions 
while the scraper makes four. In this way the whole 
surface of the can is scraped during every three rounds; 
and, since both can and scraper move in the same direc- 
tion, much less power is required than if they moved in 


aw wie 





opposite directions. The beating apparatus revolves in 
a direction opposite to the can and scraper. The scraper | 
is adjustable independently at each end. By this | 


as to be ready for immediate use. 
removed easily and quickly, and the can turned without | 
them, for freezing custards, etc. 


is a desirable characteristic, and one that will be bighly | 
appreciated. 

Fig. 2 shows the Economy F reezer,for house- 
hold use,the can and pail being such that, when 
worn out, they can be replaced at any tin and 
wooden-ware store. These freezers are man- 
ufactured by the Kingery Manufacturing Co., 
9 West Pearl street, Cincinnati, O. 


The World’s Coal Supply. 

Kuhlow’s (Berlin) states: “Some of the 
leading journals of the day have recently been 
speculating on the probable exhaustion of an- 
thracite and other coal in the United States, 
assuming also that the world’s supply of coal 
must be chiefly obtained from this country. 
We have been looking up the subject, and find 
that there are large bodies of undeveloped 
coal territory in the Netherlands, Switzer- 
land, Sweden, Denmark, Germany, Bohemia, 
Siberia, Hanover, amounting to 59,000 square miles, 
and Russia with 22,000square miles. Theisland of Formosa 
can furnish 10,000 square miles of coal. At Peking there 





atten. are seams of coal 95 feet in thickness. Large coal terri- 

Se tories abound in Austria, Spain, S. W. Poland, Portugal, 

engine J Italy, Greece, Turkey, Persia, amounting to over 39,000 
vithout a ‘ : - : 

‘ square miles, to which we may add 35,000 square miles 

, Masse : for India, aud 400,000 to the credit of China. Japan is 

os capable of furnishing 6,000 square miles. Then we 

V. Pre take the Falkland Islands, Patagonia and Peru, 

where there are very extensive deposits of coal. Most 

of the southern part of Chili is a vast coal field. Then 


comes Brazil, an immense er pire, having coal beds from 
17 to 25 feet in thickness. In the United States of Col- 
ombia there is a cretaceous coal of fair quality and bit- 
uminous beds far beneath the surface. Then we must 
make a note of Mexico, Vancouver’s Island, New South 
Wales, the latter 25,000 square miles. To these we add 
Queensland, Victoria, Western Australia, good for 14,000 
square miles. New Zealand cau furnish 29,000, and 
then we have not counted on Tasmania, New Caledonia, 
Natal, Alaska, and still other undeveloped parts of the 
world, making an addition of at least 100,000 square 
miles. It must be remembered that all the carbonifer- 
ous areas enumerated are undeveloped and known only 
to geologists. We do not mean by this that geologists 
are wiser than other people, but such matters come 
within the line of their profession, and geology is a study 
of such colossal magnitude, that very few persons give it 









arrangement every part of the surface of the can is well | The lack of uniformity in quality, one of the principal 
scraped, and, in consequence, all portions of the cream | | objections to the steel in Great Britain, has been success- 
are kept in motion and thoroughly agitated, and the | fully overcome—since which the metal has begun tosuc- 
whole mass is rubbed fine and smooth, and is so finished | ceed Swedish and other high qualities of iron in many 
The beaters can be! markets. 


The beaters being make angles, channels, round bars for piles, and for 
small, and the gearing carefully adjusted, and the mo- | shafting, etc., while at the Motherwell and Glasgow 
tion of the can and scraper being in the eame direction, | | mills there are constructed plates, sheets, merchant bars, 
renders the Cyclone a very light-running freezer, which _ angles, tees, hoops, boiler tubing, strips, etc. The prices 


| 


THREE ACTION. 





any attention. In this estimate we have not included 
any of the working operations of the world, nor any coal 
lands in North America excepting Alaska and Mexico, 
nor have we delved into the carboniferous strata of 
Africa.”’ 
sisson esti aa aac 
Basic Steel. 

The manufacture of basic steel by the Bessemer pro- 
cess is spoken of as one of the most distinctly prosper- 
ous industries in the west of Scotland. For a longtime, 
though, public predjudice condemned the steel made by 
this process as inferior to other steels, because some of 
the earliest tests with it had proved disappointing. 
Now the basic steel made in the west of Scotland is 
accepted by the Lloyd’s for all purposes in the construc- 
tion of ships, by the board of trade, the admiralty, the 
engineers for [ndian railways, and by experts generally. 


At the Wishaw works it is now being used to 


at present realized for the billets, blooms and slabs are 
from £4, 7s. 6d. to £4, 10s., an advance of from 5s. to7s. 








9 


“oe 


Fig. 


KINGERY’S ICE CREAM FREEZER. 
6d. per ton, according to the Glasgow Herald, since the 
beginning of last year. tee of Steel. 
LE 
The ftntecaak Elevator for the Eiffel Tower. 
The cylinder for operating one of the lower elevators 
in the Eiffel tower, in Paris, has just been shipped by 
the makers, the well-known firm of Otis Bros. & Co., of 
thiscity. It is no small tribute to American ingenuity 
and enterprise that a leading French engineer should 
appeal to America when confronted with a new prob- 
lew. The elevator starts from one end of the legs of the 
tower, and rises, following an inclined path that varies 
its degree of inclination unti) the landing, 489 feet 
above the ground, is reached. The difficulty arose from 
the nature of the course the car had to follow. No 
satisfactory offer could be obtained from French firms. 
After the 489-foot landing is reached the difficulty ende, 
and an ordinary elevator of French manufacture is used 
for the remainder of the distance. We givesome of the 
dimensions of the great cylinder: Diameter, 38 inches; 
length, 41 feet 7 inches; circulating pipe, valve and 
water chest, all 9 inches ; total weight, 51,400 pounds ; 
working pressure, 180 pounds to square inch. It istwo 
inches thick. The firm have shipped to Paris 300,000 
pounds of machinery to run the two elevators.—[Scien- 
tific American. 


Fig. 1. 
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DOES MACHINERY RUN BETTER AT NIGHT? 





In an article from the pen of R. James Abernathy, 
the following is taken relative to the inquiry whether 
machinery runs better at night : 

Very few persons most emphatically declare that there 
is no difference as between the day and night time oper- 
ations of machinery, notwithstanding that the prepond- 
erance of the evidence, based on ectual experience and 
observation, is against them, and in favor of the oft- 
repeated declaration that machinery does run stronger 
by night than by day. At first glance, I would, asa 
rule, have been as quick to denounce the declaration as 
a purely visionary deduction of a distorted imagina- 
tion ; but long experience has taught me that all state 
ments or positions, well supported by evidence, will 
bear careful investigation, and therefore instead of 
rejecting the question as simply theoretical, I have 
busied my brain in the discovery of a probable cause for 
such results, and long since became convinced that the 
changes in nature and especially in atmospheric condi- 
tions, that are constantly taking place, afford a very rea- 
sonable explanation of the proposition. The changed 
conditions favoring the stronger movement of machin- 
ery do not necessarily and always occur at night, but 
more frequently at night than at any other time; and 
hence the reason why by actual observation, machinery 
is credited with running stronger at night than by day. 
The favoring conditions do not always occur at night, 
and sometimes occur during the day-time ; 
but, owing to the numerous duties’and activi- 
ties in which men are engaged during the day, 
the changes are not noticed so readily as at 
night, when there is naught to do but watch 
the operations of the mill. 

As viewed by the writer, the causes of the 
changes in the operation of machinery are 
largely due to the changes in the weight and 
density of the atmosphere. Where machinery 
is propelled by water, there are the most 
logical reasons for believing that it will run 
stronger when the atmosphere is what we call 
“light’’ than when it is heavy, because as the 
air grows lighter, water relatively increases in 
weight, which permits a given quantity of 
it to do more work in a given time. 

We all know that a body will fall in vacuum 
with much greater force than it will in open air. A feather 
will accompany a more solid body in its descent in 
vacuum, while in the open air it will float off or descend 
very slowly. So, at least, we have all been taught in 
elementary philosophy. If that proposition be accepted 
as a fact, it then becomes evident that as the density of 
the atmosphere is lessened, the effectiveness of falling 
bodies is increased in that proportion. Water can per- 
form no work except by falling through space. It seems 
clear enough that with a minimum hindrance in the 
way of utmospheric resistance,a maximum amount of 
work can be performed. Also, machinery can be 
moved more freely and with less power with decreased 
atmospheric resistance. With the water relatively 
heavier and resistance less, why should not the machin- 
ery run stronger ? 





Cement for Belts, 

Wade's Fiber and Fabric made the above inquiry, and 
has published a number of replies. The following is as 
good as any received: “When I put on a new 
belt I generally sew it with lacing, and run it for a few 
days to get the stretch out. Then some Saturday 
afternoon, when the machinery is stopped, I cut my belt 
and skive down so as to have about six inches lap of the 
same thickness, then I put ona thin coat of Le Page’s 
prepared carriage glue, and put in two lacings length- 
ways, press with heavy weights, and let stand till 





represents $40,000,000. 





Monday. 





4 


IRON TRADE REVIEW. 


aot 








THE STEAM ENGINE OF THE FUTURE. 

At a recent meeting of the Electric Club, of New 
York, an able address was delivered by Edward N. 
Dickerson, the well-known patent lawyer, on the “Steam 
Engine: Its Principles, its Developments, its Present 
Capacity and its Future Perfection.” In the course of 
his remarks, Mr. Dickerson, after describing Watt’s 
discoveries in terms of great precision, said : 

The problem of the steam engine is to convert the 
potentiality of combustion into dynamic energy ; and 
that steam engine is the best which can obtain the 
most power from the least coal. In the eternal cycle 
which with God began, force in a protean form remains 
constant ; and whether it is applied to the uses of man, 
or whether itis expended in some useless or injurious 
effect, depends upon how nearly imperfect man can 
obey the laws of nature in dealing with it. You, 
gentlemen, are dealing with one form of force which 
has eluded thus far all investigations into its substance ; 
but it is but one section in the cycle, and it 1s 
necessarily coupled to what precedes and what succeeds 
it under the immutable laws of the correlation of energy. 
You and your predecessors have dealt with this form of 
force as it has passed through your hands with wonder- 
ful success. Thetalent that has been given to you has 
not been wrapped in a napkin and buried in the ground. 
It may be truly said to you “Well done, good and faith- 
ful servant’; for you have converted dynamic energy 
into electricity, and delivered it for conversion into 
light or some other form of force almost unimpaired. 
You have lost by the way less than one-tenth of the 
force that has been committed to you for transference ; 
and it is difficult to imagine greater perfection than 
that. But those who have had to deal with the transfer- 
ence of force through the steam enginestand almost in the 
exact reversed condition; for they transfer hardly 
more than 1( per cent. of the power and lose 90 per 
cent; whereas you transfer 90 per cent and lose but 10 
per cent. 

In considering American marine engines, Mr. Dick- 
erson spoke in this way: 

In this country the early steamboat engines adopted 
James Watt’s single poppet valves, which are absolutely 
perfect for a steam engine, but they did not have the 
cut-off of James Watt, although they used another kind, 
and therefore did not get the full results of Mr. Watt’s 
plans. Their single poppet valves, however, were of 
immense value; and Commodore Vanderbilt, who was a 
very keen observer and a very able man, told me that 
he had observed that his old steamers on the North 
River produced power with less fuel than his improved 
modern steamers, which was undoubtedly true—the 
reaion being that the modern steamers abandoned the 
single poppet valve of Watt, and substituted for it what 
is called the balance valve. That change was made for 
the purpose of rendering it easier for the engineer to 
lift the valves by hand with a starting bar, when the 
engine needed to be worked in starting and stopping; 
because a single valve has the pressure on the top of it, 
and as it is made larger the force to lift it becomes pro- 
portionally increased. 

A little steam cytinder would do the work at no cost, 
but that was not thought of then. The single valve is 
absolutely tight, but it is impossible to make a balanced 
valve tight ; and the comsequence of that change, which 
was made about forty years ago, has been to waste by 
leakage through the engine at least fifteen per cent of 
all the coal that has ever been burned from that date 
up to this in steamboats; and that continues this day. 
The astonishing fact exists to-day that on an average 
every steamboat running on the waters of New York is 
wasting certainly not less than 15 per cent of all the 
fuel consumed by leaking through the valves; and 
almost any one of them will run at the rate of four or 
five miles an hour without even opening the steam 
valves at all, and simply by the leakage through those 
valve ; and that leakage is the difference only between 
what leaks in through the steam valves and what leaks 
out through the exhaust valves. Some of these steam- 
boat engines are so constructed that the engineer can 
unhook the steam valves without unhooking the exhaust 
valves, so that as the engine moves the exhaust valves 
are working and the steam valves are shut. 

That is particularly true of some of the steamboat 
engines on the New Haven Line, and when the pilot 
rings the slow bell, as he frequently must do in going 
through the crowded thoroughfares, the engineer simply 
unhooks the steam valves and lets them drop shut, and 
the steamboat moves on at a fair rate of speed from the 
leakage alone ; whereas if those steam valves were tight 








,day in accordance with this ignorance. 





the engine would be stopped in half wrevolution. This 
tremendous loss is not appreciated, because it is a case 
of internal hemorrhage and no visible sign appears. 
The steam leaks into the condenser, and is pumped 
overboard with the condensing water; but as far as I 
have observed, it has not raised the temperature of Long 
Island Sound at all, and therefore has not produced any 
effect on climate ; and so far as I can see, there is no 
advantage gained by that tremendous expenditure. The 
remedy, of course, is very simple, and that is to go back 
to James Watt, which would mean at least fifteen per 
cent. of saving in the coal bins. 

In the history of the development of the steam engine 
one curious phenomenon deserves to be mentioned, and 
that is the attack upon James Watt and his laws of steam 
by the Government of the United States during the 
Rebellion, when vast sums of money were expended in 
building steam engines. At that time the Government 
officially pronounced its judgment of condemnation 
upon the laws of Watt, and published that judgment in 
a book which was distributed to the engine builders and 
engineers of the country, as the authoritative decision 
of the United States. This absurd conclusion was 
reached in consequence of some experiments ig norantly 
tried by the government engineers, on a leaky engine on 
Lake Erie, which, as the tables showed, was using more 
than twice the fuel to the horse-power than James Watt’s 
engines were using. What was proved by the experi- 
ment was that such a machine as that was not a good 
one to work expansion on; but it was assumed that it 
proved there was no use in expansion. 

Upon that principle the whole steam navy of the 
United States that was built during the war was con- 
structed. This was a tremendous blow to progress, from 
which we have not yet entirely recovered ; and but for 
the fact that the engineers of Europe have built their 


magnificent steamers, and carried expansion to a high 


degree, we should have been building a navy to this 
But James 
Watt, for a dead man, made a magnificent fight in 
defence of his principles ; and the money and resources 
of the United States have utterly failed to defeat him. 

Another singular fact connected with this perform- 
ance, and illustrating how far the authority of a gre:t 
government is felt in the world, even when emplvyed to 
disseminate the grossest errors, is that in the recent 
edition of the Encyclopedia Britannica, in an article 
full of apparent learning, these experiments by the 
United States Government are cited as authority for the 
most absurd nonsense. 

The new steamer, Vesuvius, built by Mr. Cramp, in 
Philadelphia, for the Government, and exhibiting higher 
speed than any similar vessel known, expands its steam- 
seven times, and the performance vindicates the law. 

In closing ,Mr. Dickerson make some suggestions, say- 
ing: “It is my opinion that with our present knowledge 
of machinery, a steam engine can be built that will pro- 
duce a horse-power with three quarters of a pound of 
coal an hour, if of sufficient size to reduce the percent- 
ages of loss by radiation toa minimum. Under these 
circumstances, your fuel expense would be less than one- 
third of what it now is. The future before men of your 
profession is brilliant indeed. The doors were opened 
wide by Henry and Faraday, and already you have 
explored far beyond their imagination. The uses of 
electricity are now only beginning, and in a short time 
it will be the docile companion of man’s labors, where 
now it is dreaded as the treacherous slave. Study the 
laws of nature, which are the thoughts of God, and do 
not attempt to rebel against them. We cannot create 
new laws or produce force, Obedient to the laws, work 
on in adapting them to the uses of man ; and the time is 
not far dist: 1t when steam power, at the rate of three- 
quarters of a pound of coal an hour a horse-power—or 
its equivalent in petroleam—and with ninety-five per 
cent. dynamos, you will take possession of the whole 
field, wherever horse-power is to be used for the conven- 


ience and elevation of man.” (Applause.) 
—- 


Mr. CHARLES A. ASHBURNER, an eminent Pittsburgh 
geologist, has been sent to California in the interest of a 
company to examine several extensive tracts of land in 
Central and Southern Califurnia for natural gas, with a 
view of establishing a plant there. Discoveries of gas 
have been made in several places. Mr. Ashburner says 
he has a pretty good knowledge of California, and is con- 


fident that gas is to be found there in large quantities. 
via moa ede 
Ir is reported that there are ten different bills pre- 


sented to the state legislature at Springfield, looking 
toward the licensing of engineers and inspection 
of steam boilers in the State of Illinois. 








THE OPEN-HEARTH CAST-STEEL GUN. 


os 

A dispatch tothe Philadelphia Press from Annapolis, 
Md., reports the Thurlow six-inch cast-steel gun to have 
successfully stood the statutory test at the naval ordnance 
proving grounds, on February 7th. Two preliminary 
and ten Government test charges, with 48} pounds of 
powder and 100-pound projectiles, were fired from it 
inside of thirty-three minutes. The result was a great 
surprise to the navalofficers, who confidently expected to 
see it meet the fate of the Pittsburgh cast-steel gun. 
Unless unexpected expansion is shown by a subsequent 
star gauge, the gun will be accepted by the Government, 
and the sum of $5,300 will be paid to the manufacturers. 
Whether or not this done, the fact is established that 
cast-steel guns can be made to successfully stand rapid 
and continuous firing. 

The gun is the product of the Standard Steel Casting 
Company, of Thurlow, Delaware County, Pa. It is the 
first open-hearth cast-steel, annealed, and bored-out gun 
successfully tested in the United States, and, for 1ts size, 
it is believed, in the world. The casting was made at 
the Standard company’s works ten months ago. 
Thirteen tons of open-hearth steel were used in the cast. 
It was rough:turned and bored out at Thurlow, then 
shipped to the Washington Navy Yard, where it was 
turned, rifled and polished. The walls at the breech are 
seven and a quarter inches thick; at the muzzle they 
are two and a half inches thick. The total length of the 
gun is 1934 inches. The tensile strength of the metal is 
86,000 pounds, the elongation 21 per cent., the reduction 
19 per cent., the elastic limit 40,000 pounds. With a 
charge of 48} pounds of brown, prismatic powder, acon- 
ical shell weighing 100 pounds has a muzzle velocity of 
2,000 feet per second. 

Speaking of the success of the experiment, Mr. Fred- 
erick Baldt, the superintendent of the Standard com- 
pany’s works, said: “ This is not as good a gun as we 
can make. This gun was not tempered; on the con- 
trary, it may be said to be in its crude state. After it 
had been shipped to Washington, I took three test bars 
from the gun metal which I oil tempered, and, as a result, 
I found that it increased the elastic limit from 40,000 to 
77,000 pounds, and the tensile strength from 80,000 to 
109,000. This gun metal has 21 per cent. of elongation, 
but the same metal, when oil-tempered, I reduced to 9 
percent. In the next gun we can make the metal 
denser by giving it a greater head. So far as our gun is 
concerned, if the Government does reject it uow upon 
the grounds of expansion after the test it will not deter 
us from making another and better gun if we can only 
get the Government to fire it for us. The price that we 
may receive from the Government, $5,300, will just 
about cover the cost of the manufacture of this gun. 
We can, if necessary, turn out ten guns per week, and 
better guns than this.” 

This is not the only work that the Standard Steel 
Casting Company is engaged in for the Government. It 
recently submitted three cast-stee] six-inch conical shells, 
which were successfully tested, and 400 more are 
ordered. The establishment is making the principal 
casting for the new cruisers and monitors, such as 
engine-beds, cylinder heads, pistons, shafts, bearings,etc , 
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From Water Power to Steam. 

The question of cheaper power is to-day one of the 
vital problems which Lawerence, Mass., manufacturers 
are striving tosolve. George H. Eaton, secretary of the 
local board of trade, ‘said to the Boston Post corre- 
spondent upon that subject :—“ We find that our water 
power is practically exhausted. We have left only 
twelve and a half mill powers and consequently, if Law- 
rence is to grow in manufacturing, she must get her 
power from steam. The Pacific Mills to-day are in- 
creasing their steam plant, but cannot get a new water 
power. The twelve and a half mill powers left are 
owned by the Essex Company, which will sell them only 
appurtenant to land on the South Canal in South Law- 
rence. The existing corporations are all in North 
Lawrence on the North Canal, and to secure this remain- 
ing water power they would have to separate their plants. 
The result is that the steam plants in all the old mills are 
being increased greatly from year to year. The manu- 
facturers are compelled to get their coal from the remote 
districts iu Pennsylvania at a large cost over what it is 
worth there, or pay a duty of 75 cents a ton for coal 
mined in the Canadian Provinces. The mines in the 
latter places are our natural sources of supply. If we 
could get our coal from those sections and not be com- 
pelled to pay duty, our manufacturers would be in a 
better condition to compete with the manufacturers sit- 
uated near the great coal regions of the United States, ” 
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IRON TRADE REVIEW. 








MAKING COLUMNS WITHOUT A PATTERN. 
sic ee clio 

The firm by which I am employed had an order that 
called for a certain number of round columns 12 inches 
in diameter, and having recently started in business 
they did not possess a pattern, and as the time allowed 
for their completion did not permit the construction of 
a full pattern, I deviced the following plan, which in 
every respect worked successfully : 

Base, molding and cap of column were turned up in 
the lathe in halves, their inside diameters being made 
to correspond with outside diameter of shaft or column. 
Next we cut six strips 13 inches long by 4 inches by 13, 
and the same number of semi-circular pieces 12 inches 
diameter by 14 inch thick, three of which were fastened 
on as many strips, one at each end and one in the 
middle, which makes one-half of skeleton pattern ; the 
other half being made in the same manner and both 
doweled together in the usual way, we had a skeleton 
pattern that presented all the dimensions of our column, 
as in sketch, Fig. 1. Upon this skeleton we placed our 
turnings the proper distance apart, pins being used to 
keep them in their place, then to assist the molder we 
made a sweep, Fig. 2, and a straight edge, Fig. 3, hav- 
ing a brace fastened on one side to keep it rigid in all 
directions while in use. Now, in order to enable the 
inexperienced to form a better idea how this and other 
castings of a similar nature may be made without the 
use of a full pattern, I will attempt to describe the 
manner of molding. 

The one-half of pattern without pins is placed on a 
follow-board, then sand is rammed upon it as hard and 
solid as it possibly can be done, after which sweep Fig. 
2 is used to give a half-round shape, at the same time 


power required for driving the shaft; and this saving 
takes place daily so long as the shaft runs. 

This reads excellently wel], but we fear that the saving 
is overestimated by changing from iron to steel shafts ; 
if it is true as stated, then it will pay steam users to 
throw out all old lines in use. 1n any event, it will pay 
to look sharply after the power consumed in driving 
them.—[The Engineer. 








A Successful Inventor. 

We wish all American inventors could reap as bounti- 
ful harvest of fortune as Hiram Maxim, of New York, 
who has received $850,000 for his last production, the 
quick-firing gun in England. The first Maxim essay, 
the smal]! one-barreled mitrailleus, has not been a suc- 
cess except in theory, the tremendous discharge of 1,000 
shots per minute soon being too much for any single 
bore, however excellent of design or material. Maxim 
may be fairly counted a prospective millionaire, having 
previously to his ordnance inventions received one hun- 
dred thousand dollars in the United States for his elec- 
tric lighting patents. He is still a young man, and 
resides at Thurlow Lodge, which he has purchased, about 
twenty miles from London. The old mansion, sur- 
rounded by very fine grounds, is one of the historical 
English houses, having been the property of Lord Thur- 
low, the great English Chancellor.—[Army and Navy 
Journal. 





A Useful Cement. 

The following mixture has been used with the greatest 
possible success for the cementing of iron railing tops, 
iron gratings to stoves, etc.; in fact, with such effect as 
to resist the blows of a sledgehammer. This mixture is 





removing all surplus sand. Fig. 2 shows pattern upon 
follow-board partially rammed and swept off. It 
is next sprinkled over with parting sand, the turn- 


composed of equal parts of sulphur and white lead, with 











ings are put on in their respective places, then the T 














drag or mold is placed in position, rammed up and 





























vented. Another follow-board is placed on top and 
the whole is clamped together and rolled over in the 
usual way ,the first follow-board is taken off, and after 
treating the other half ot pattern identically the 
same as the first, it is placed upon its predecessor. 
Then the cope is put on, rammed up, and after flasks 
are parted, the pattern, together with sand around 
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it, is lifted out with the exception of turnings, which 
are left in the mold to act as guides for straight-edge 
while sweeping away any irregularities that may 
have occurred during ramming. Fig. 4 and Fig. 5 
show manner of using straight-edge. 

As the greater portion of the pattern is made of 
sand, it is obvious that its surface does not offer the 
same resistance as one made of wood, consequently 
the straight-edge (which may also have a piece fast- 

















ened on each end for sweeping up the core-printa, 
see Fig. 3), is used in finishing the mold; then turn- 
ings are removed, the mold is given its finishing 
touches, such as blacking and sleeking, the core is 
put in place, the flasks are closed and everything is 
ready for pouring.—[William Hultgran in American 
Machinist. 








Line Shaft Friction. 

A writer in a foreign paper says that the result of a 
considerable number of experiments goes to prove that 
the power absorbed in driving shafting in factories 
varies from one-tenth to one-fifth of the whole power 
exerted by the engine. Taking it even at its lowest, it 
is an item well worthy of attention. If it be possible to 
save half of this amount, that would mean five per cent. 
in the cost of the motive power required to drive a 
factory, a saving of five per cent. in the yearly coal bill. 
Now, shafting absorbs power in consequence of friction 
in the bearings; and this friction is proportionally to 
the weight of the shaft and pulleys, and the diameter, 
fitting and lubrication of the bearings. Let us take an 
example for the sake of showing clearly the saving to be 
made by using steel instead of iron for shafting. Let 
us imagine that a man is going to put up a wrought-iron 
shaft of 24 inches in diameter, to make 150 revolutions 
per minute, an average size and speed. The power in 
foot-pounds per minute required to turn this shaft per 
foot of its length (taking the co efficient of friction at 
06) would be ninety-six foot-pounds. Suppose we 
suggest to this man that he use steel instead of iron 
shafting. It will be found that a two-inch shaft of steel 
can replace, so far as strength is concerned, the iron 
one of 24 inches, and the friction per foot of this steel 
shaft will only amount to forty-nine pounds, leaving on 
the size alone a saving of almost fifty per cent in the 








MAKING COLUMNS WITHOUT A PATTERNS. 


about one-sixth proportion of borax, the three being 
thoroughly incorporated together, so as to form one 
homogeneous mass. When the application is to be made 
of this composition, it is wet with strong sulphuric acid, 
and a thin layer of it is placed between the two pieces 
of iron, these being at once pressed together. In five 
days it will be perfectly dry, all traces of the cement 
having vanished, and the work having every appearance 
of welding. 

a OR ae ae 

A New Preventive of Corrosion to Boilers. 

An English electrician has invented a material which 
he calls alterion, for the prevention of corrosion in 
boilers. The interior is coated with this, and currents 
of electricity are passed through the boiler, and from 
time to time reversed. The formation of the scale is 
prevented by a layer of hydrogen gas, which is despos- 
ited upon the inner surface of the boiler. The reversed 
currents reform the hydrogen into pure water, a thin 
layer of pure water being thus kept all around the 
boiler. 








aoe a 
The Nicaragua Canal in Wood. 

A wooden model of the plan and survey of the 
Nicaraguan Ship Canal was placed on exhibition at the 
Maritime Exchange. The lakes and rivers, as well as 
the country adjacent to the route of the canal, from 
Greytown, on the Atlantic Coast, to the harbor of Brito, 
on the Pacific, is accurately represented. The distance 
is 169 miles, of which 28 miles require excavating. The 
cost of constructing the canal is figured at $64,000,000. 
— Philadelphia Record. 











STEEL CASTINGS. 





In a paper read before the American Society of Me- 
chanical Engineers, Mr. R. T. Morgan, Sr.,.said : 

All of the conditions specified for castings of iron must 
be duplicated in the manufacture of steel castings, but 
on higher and more exacting planes. In the manufact 
ure of iron castings, most of the practice of the world 
has been carried on (governed in the many conditions 
necessarily specified here as to the use of mixtures of 
material) by grades bought from leading producers ac- 
cording to the standards fixed by the breaking and eye 
test, using cupolas or air furnaces, with coke and coal to 
do the melting. All the operations depend on the crude 
tests last specified, and the reliability of the supply of 
the best materials from reputable manufacturers of coal, 
coke and iron. A great many responsible, reputable 
founders, having experienced, practical men employed 
in their founderies under such conditions, have turned 
out some of the most varied, complicated and best cast- 
ings made for years. Some few of the modern and best 
have had their chemical laboratories, and as far as ma- 
terial is concerned, have gone beyond the general prac- 
tice of iron founders and are certainly entitled to the 
best results. But while these show by comparison the 
possibility of getting the best iron castings, just as 
wrought iron has been manufactured in rolling mills 
under similar crude practical conditions, the manufac- 
ture of the many grades of steel required for the best 
steel castings of varying sizes and kinds, has made ne- 
cessary all the higher conditions of chemical and prac- 
tical knowledge combined. Steel castings, by whatever 
method the steel is melted—whether open-hearth, Besse- 
mer, crucible, or some other—require each a different 
treatment to produce similar results in two different 
kinds and sizes of castings, following with keener 
practical care every operation specified for iron 
castings. After this, practical machine and other 
testing records should be made, so that every known 
practical chemical operation shall have been recorded 
for future use, with a careful watch also upon the 
practical use of castings made. All this takes time, 
just as has been necessary for the steel rail men to 
find out its necessary good qualities. Steel castings 
require higher class conditions than iron, depending 
more on the chemical than practical, but requiring 
both to a higher degree for steel than iron. The 
manufacturer having the best general conditions, 
and who will have the desire and determination to 
take none but the best stock, will certainly make the 
best steel castings. To enable him to do so, it will 
be necessary for him to get the hest encouragement 
possible from the purchaser of steel castings at -low- 
est competing price, but will be willing to pay more 
for the best castings made under careful and costly 
conditions, than for castings not so good made under 
inferior conditions. ‘This latter enters into the ques- 
tion as much as either and allof the others. 

Steel castings made and annealed well have an aver- 
age of at least four times the tensile and wearing qualities 
of best cast iron. With the many conditions specified 
here carefully attended to, the splendid results attained 
by leading manufacturers of iron castings in the leading 
countries of the world are possible, and I have not the 
least doubt that their success will be fully equaled in 
time in steel castings. Of this we have many satisfactory 
evidences already from some leading manufacturers of 
steel castings, who have turned out complicated examples 
both large and small. 





California’s Shipping Industry. 
From “* Industry.” 

The aggregated product of the ship yards in San Fran- 
cisco and vicinity, not counting unfinished work, was for 
1888, nearly 18,000 gross tons. The unfinished work, 
represented mainly by the war vessels building at the 
Union Iron Works, will add at Jeast 4,000 more, making 
an aggregate of 22,000 tons, and if this amount is credited 
up to a population of one and a half millions on this 
Coast, it is no mean showing in that line of industry. 
Supposing the population of the Coast to be two millions, 
a pro rata product for the country would be 555,000 
gross tons, or 180 vessels of 3,000 tons each. We have 
recently examined some of the ship yards in the East, 
and are prepared to reiterate the claim made in our last 
issue, that both the facilities and practice here for iron 
ship building are superior, and the future will no doubt 
show that this is tobe a vast if not the leading industrial 
interest of San Francisco and vicinity; especially if our 
coast and foreign trade is expanded in proportion to the 
increase of five years past. 
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SPECULATING IN PIG IRON. 
Evidence accumulates each day, that, whatever the 


original intentions of the projectors of the American 
Pig Iron Storage Warrant Company, the immediate 
effect has been to greatly stimulate the interest of specu- 
lators and people ef that ilk. While the fact that the 
scheme is modeled to a great extent after the Standard 
Oil Trust, and that the leading business manager of the 
Standard Oil Company is one of the directors of the 
warrant company, may not be conclusive evidence that 
the designs of the projectors are essentially speculative, 
several collateral movements tend strongly to confirm 
Thus, the New York Metal Exchange 
has recently appointed a committee to revise the mode 


that impression. 


of dealing in iron and “ incidentally to confer with the 
officers of the storage company.” Commenting on this 
action, the New York Metal Market, quoted at length 
elsewhere, says that “ the new move is expected to give fresh 
life to trading iniron in the Exchange, where it has languished 
for several years,’ and it addsthat “ many of the members 
attribute this mainly or wholly to the want of a stock on hand, 
which shall serve as a basis for operations.’’ Even that con- 
servative journal, Bradstreet’s, does not appear to be so 
far removed from the malign influence of Wall street as 
condemn the speculative features of the plan. In its 
comments, given elsewhere, it is moved to remark that 
“no donbt some evil-minded persons will ‘speculate’ in 
pig iron warrants,” but it thinks that those who criticise 
the scheme because it will furnish additional facilities 
for speculators to corner the market, would derive a 
great deal of good from a more “ liberal education.” 
Just what it means by a “liberal education” does not 
appear, but it would seem that what this country needs 
more than anything else is a return to the “ illiberal 
education”? of by-gone days, when business was con- 
ducted on a basis of one hundred cents on the dollar. 
But perhaps the most straightforward and significant 
comment on the plan—and one which we most heartily 
endorse—is that of a leading Mahoning Valley iron 
“ The 
“ large productive pig iroa capacity of thiscountry, as it 


man, who, in writing to the Jron Age, says: 


“ now stands, will prevent any great fluctuations in the 
“ price of this commodity, and we believe the best way to 
“bring about an improvement in the iron market is to 
“curtail production, rather than to adopt any measure 
“whereby inducements are offered to produce some- 
“thing that is not wanted.” We believe that no move- 
ment affecting the iron trade has been started in recent 


years that is more fraught with eyil consequences than 





this, and for that reason we fail to see either its neces- 
sity, its desirability, or its morality. 








CLEVELAND’S ORE-HANDLING FACILITIES. 

The collection and publication of statistics showing 
the receipts of iron ore at Luke Erie ports, begun six 
years ago by the Iron TrapE REVIEW, have at last 
burne fruit in opening the eyes of those interested to 
the fact that Cleveland, so long in the lead as an ore- 
receiving port, has been steadily losing her prestige by 
reason of her inadequate handling facilities, while other 
less pretentious ports have gained on, and last year even 
surpassed her in the amount of ore received. The 
first step in the direction of regaining this lost prestige 
was taken by the Board of Industry about a year ago, in 
assisting the New York, Lake Erie & Western Railroad 
to obtain certain concessions from the city, so as to 
double its former dock capacity. These immnrovements 
have since been put in, and the road in question will no 
doubt maintain the lead it has had for a number of 
years. 

But other roads have, in the meantime, not been 
asleep, although apparently so. It has come to the 
knowledge of the Iron TRADE REVIEw on several occa- 
sions, during the past two or three years, that the Penn- 
sylvania Company was seriously considering the ques- 
tion of materially enlarging its Cleveland dock facilities; 
and, within the past few days, semi-official announce- 
ment has been made of the fact that the long-contem- 
plated improvemeats are at last to be made, at an 
estimated cost of $800,000. Following close upon the 
heels of this announcement, has been the purchase, by 
parties representing the Valley Railway, of some 700 
feet of additional river front, at a cost of $60,000, with 
a view to putting some $50,000 additional upon it in the 
way of dock facilities. Work upon both of these 
improvements will begin as soon as the weather opens, 
and it is more than likely that, when the reports for the 
season of 1889 come in, there will be several gratifying 
surprises. While it is not to be supposed that the 
receipts at other ports will show a considerable falling 
off, it is reasonable to believe that Cleveland will carry 
off the lion’s share of any increase in business that may 
occur. 








SOUTHERN IRON MEN ALARMED. 

What was predicted months ago has come to pass in 
the history of Southern iron-making: at least one of 
the exceptional advantages so long enjoyed by the 
furnacemen of that section is at present seriously threat- 
ened. We refer to the extremely low rates heretofore 
granted by Southern railroads for transportation of 
Alabama pig iron to Northern poiats. That the danger 
is real and threatening is evident from a dispatch sent 
out from New York on the 15th inst., announcing the 
possibility of the Richmond Terminal Company’s 
“scooping” the Louisville & Nashville. With the 
extension of a branch of the Central of Georgia to Bir- 
mingham last year, manufacturers of pig iron were able 
to put their product into Eastern markets, because they 
had the choice of four competing lines of railroads. 
This condition of affairs continued barely long enough 
for the iron men to begin to fully appreciate its advan- 
tages, when the Central was “scooped” by the Richmond 
Terminal Company. That famous “scoop” also in- 
cluded the Georgia Pacific road and the extension of 
the Richmond & Danville from Atlanta to Birmingham. 
By this arrangement two lines of road, which promised 
great competition for pig iron to the East, passed into 
one management, and, of course, all rate cutting was at 
anend. The Birmingham furnaces sell most of their 
output in the West. The Louisville & Nashville Rail- 
way, of course, gets the bulk of these shipments, being 
the most direct line and usually offering the best rates. 
President Norton’s tour of the Louisvile & Nashville, 
accompanied by a party of distinguished capitalists, 
including Andrew Carnegie, Roswell P. Flower, and 
others, has caused genuine alarm in that section, as well 
it might. 

With the absorption of competing lines, the favorable 
freights heretofore prevailing would soon become a 
thing of the past, and the shipment of Southern irons 
into Northern markets, in successful competition with 
Northern makes, would virtually cease. The South has 





had great advantages for iron production, in the way of 
an abundance of the raw material, cheap labor, and low 
freights; but a staggering, if not a vital blow, will be 
struck when the latter advantage is eliminated. 

In the meantime the iron production ot the Middle 
and Western States is steadily growing, in spite of the 
universal attention paid to Southern development. As 
showing that Southern iron-masters have need to give 
increased study to the subject of economical produc- 
tion and improvement in quality it they would sus- 
tain their position as competitors in an open market, 
the Chattanooga Tradesman calls attention to the follow- 
ing figures showing the production in the sections pre- 
viously named: Last year shows a slight falling off in 
the four States of Indisna, Illinois, Michigan and Wis- 
consin in 1888 as compared to 1887. The product of 
these States in 1887 was 925,715 tons, and in 1888 923,- 
855 tons. Illinois gained about 14,000 tons, Michigan 
barely held her own, [ndiana and Wisconsin both lost. 
Ohio, which is a Middle State, and closely allied to 
Pennsylvania in coal and iron, made a notable gain in 
1888 over 1887 of 128,279 tons. The five States to- 
gether made 2,027,673 tons in 1888, against 1,901,254 
tons in ’87,a gain of 126,419 tons. The large gains in 
these five States may be attributed to the cheapening of 
the cost of Bessemer steel at Cleveland and Chicago, 
through the introduction of natural gas and crude oil 
fuels. It is a curious fact that although the number of 
furnace stacks in these five States has been reduced 
from 139 in 1885 to 134 in 1888, the product has almost 
doubled in that period. 

This goes to show, that though the Central West has 
not been making much ado about it, she is not only 
maintaining her previous prestige, but is making steady 
gains as well. 








A GREAT IRON MINE SOLD. 

One of the most important transfers of mining prop- 
erty that has ever taken place in the Lake Superior iron 
region, was the sale, last week, of the famous Chapin 
mine toa gentleman in Berlin, Germany. The inter- 
mediary was Mr. Ferdinand Schlesinger, of Milwaukee, 
and the price paid was $2,000,000 cash. The name of 
the purchaser is withheld, but it is authoritatively 
stated that no one else is interested in the purchase. 
The property sold includes the mine itself, which 1s the 
greatest producer on the Menominee Range, its vessel 
interests and its interest in the Hydraulic Power Com- 
pany’s plant on the Menominee river three miles from 
Iron Mountain. The parties heretofore owning the 
property are J. H. Van Dyke, Albert Conro, Geo. D. 
Van Dyke, J. J. Hagermann, Geo. T. Graves and J. C. 
Lillibridge, of Milwaukee, H. P. Lillibridge, of Cleve- 
land, and A. C. Brown, of Marinette. Six European 
and American experts have estimated that the Chapin 
mine is the largest in the world, the ore vein being 
4,000 feet in length and 120 feet in width, capable of 
producing 40,000,000 tons of ore. 

For the following brief history of mine we are in- 
debted to the Marquette Mining Journal : 


The Chapin has made a wonderful record in the eight years 
that it has been wrought It began placing ore on the market in 
1880, and up to the close of last year its shipments aggregated 
1,938,117 gross tons. Its largest output in a single year was 
achieved in 1887, when it produced 336,123 tons, taking the first 
place in the list of producing mines of the Lake Superior region 
for that year. Its production in 1888 was 272,288 tons, and would 
have been much greater but for the sluggishness of the market 
at the opening of the season, which determined the management 
to make dispositions for a restricted output ee, i oe But 
the Chapin was a magnificent deposit of high grade ore, and it 
can always be wrought ata gvod profit while there is a market 
for Lake Superior ores. If it has passed into the hands of its 
new owners at the figure stated, they have bought it cheaply, 
and with careful management it will give them a handsome 
return on their investment for fifty years to come. ; 


An interesting statement in connection with the sale 
is, that Dr. Chapin, of Niles, Mich , receives a royalty 
of 50 cents a ton, which has netted him an annual 
income of $100,000 since the lease was signed in 1880. 
The property was graciously given back to Dr. Chapin, 
by his creditors, after his failure some years ago, it being 
then supposed to be worthless. The lease runs for 
thirty years. 








WE note a decided improvement in the scope and 
make-up of the Dallas (Texas) Mercantile Journal. 
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OPIN IONS ON-PIG IRON WARRANTS 


Philadelphia Times. 

While it will doubtless facilitate transactions in pig 
iron, it will also place it on the list of speculative arti- 
cles subject to the manipulations of gambling specu- 
lators. A corner in pig iron was possible under former 
conditions, but the temptation to engage in the corner- 
ing business with pig iron as the subject will doubtless 
be greatly increased by the issue of the proposed pig 
iron warrants. 

Bradstreet’s (New York). 

Should this project be carried out—and we are in no 
position to assume either that it will or that it will not— 
no doubt some evil-minded persons will “speculate” in 
pig iron warrants. It would be just like them. It isa 
pecuiiarity of our commercial development that when 
products, either agricultural or industrial, are produced 
materially in excess of home wants, sturage systems 
based upon “ warrants’ or “certificates” are devised 
with which to handle the surpluses. We have seen it 
in wheat, corn, oats, pork, lard, cotton, coffee and petro- 
leum, and there is no special gift of prediction required 
to intimate that some day we will have it with refer- 
ence to pig iron. The reason why it is bound to come 
is because when stocks tend to accumulate such a 
system becomes an economic necessity. The outcries to 
the effect that by so doing one is furnishing more facili- 
ties for speculators to corner a market with show where 
a liberal education would do a great deal of good. 
Chattanooga Tradesman. 

It is proposed to list the warrants in several of the 
exchanges, and this it is assumed will beget speculative 
interest in the iron trade after the manner of specula- 
tions in wheat, corn, cotton, petroleum, etc., but with 
this essential difference: The iron warrant must repre 
sent an absolute, fixed, and practically indestructible 
value. There can be nothing in the nature of pig iron 
‘future’ speculation, nothing to closely resemble the 
mere gambling in suppositions wheat or corn, so long as 
the warrant itself is the basis of dealing. All attempts 
in England to make pig iron a subject of general and 
continuous speculation have failed. The article is too 
heavy and bulky and tangible, and, as we have said, 
indestructible to answer such a purpose. The English 
banks have for many years loaned large sums on iron 
warrants and regard them as the best of collateral, and 
that class of paper has never been a leading item in 
speculative dealing in Great Britain. We cannot see 
how the case can be materially different in this country, 
provided the storage company shall be as conservatively 
managed as its prototype has been. * o> *. He 
business begins with the receipt, grading and care of 
the iron and the issuance of warrants to show that it is 
in store, and ends with the delivery of the material to a 
lawful holder of the warrant, on payment of the storage 
fee. Unless the plan were wholly diverted from its 
original intent and scope, the control of the market 
would be more completely secured to the producers than 
ever before, for the sum of the warrants afloat would be 
a practically exact measure of the total stock not in 
hands of consumers. Instead of stimulating to over- 
production it ought to have the exact opposite effect. 


Andrew Carnegie ‘on being asked how the scheme would affect 
the Pittsburgh iron district). 


‘* Not at all. The pig iron trust is only an attempt of 
speculators to obtain other chips to gamble with. No 
Pittsburgh manufacturer visits the pawnbroker, and that 
is what the trust will have to do if they ever start.” 
American Metal Market (New York). 

Messrs. G. H. Hull & Co.’s. proposed Warrant Stor- 
age Company was one of the subjects discussed by the 
Board of Managers of the Metal Exchange at their regu- 
lar monthly meeting, on Thursday, of this week, and 
Messrs. Morton B. Smith, of D. W. Richards & Co., 
Carl Mayer, of Mayer Bros. & Co., Robt. M. Thompson, 
President of the Oxford Co., J. Mitchell Clark, of Nay- 
lor & Co., and E. J. Shriver, the Secretary of the 
Exchange, were appointed by President Delafield, acom- 
mittee to revise the mode of dealing in iron and inci- 
dentally to confer with the officers of the storage com- 
pany. The new move is expected to give fresh life to 
trading in iron in the Exchange, where it languished 
for several years, and after a brief period of compara- 
tive prosperity, died out completely just as dealings in 
tin, copper and lead began to assume large proportions, 
Although trade in these metals has heen thoroughly 
centered on the floor of the Exchange, there is nothing 
done there now in iron; and many of the members 
attribute this mainly or wholly to the want of a stock on 
hand, which shall serve as a basis for operations. 
Facilities for a cheap and responsible storage of iron at 








the port of New York have existed for some years, but 
they have not been backed by such systematic and pow- 
erful efforts to draw iron to these stores as are promised 
in the names of those who have already become inter- 
ested in the Warrant Company, nor has there ever been 
the opportunity to store iron cheaply at other points. 

Some adverse comment having appeared in the daily 
press from certain members of the trade, we have sought 
the Metal Exchange view of the topic from Secretary 
Shriver, who naturally expresses strong approval of the 
scheme. His idea is that it will not only be an advant- 
age to the Exchange to have a powerful coadjutor, but 
will besides materially benefit the trade at large for the 
reasons so forcibly advaneed by the Storage Company 
in its lengthy circular just issued, and also in direct pro- 
portion to the degree in which speculation is fostered. 
“The objections urged,” says Mr. Shriver, “are either 
fanciful or puerile. There is no such great difficulty in 
establishing a uniform grading of iron as has been sug- 
gested ; as the special names which certain furnaces use 
do not really denote anything different from the stdndard 
grades. They are simply a sort of trade device, which 
has been overdone until it is useless. Nor is there half 
as much danger of mistake in delivering the grade 
wanted from a store as when it comes in a promiscuous 
way by rail, when thereis real trouble often in mixing up 
cars. I do not think, either, that the mere fact of some 
Standard Oil people being interested in this affair nec- 
essarily points to control by that organization; which 
monopolizes the oil trade, not because it controls the 
refineries, but because it has special freight rates, which 
have now made it so powerful as to resist competition. 
The iron trade of the East is already under a most gall- 
ing monopoly of two or three concerns, which has only 
been disturbed in late years by the competition of these 
same Southern companies who are said to be back of the 
warrant scheme. If they can succeed thereby in attract- 
ing speculation, it will go far toward further breaking 
the present monopoly ; and instead of reducing profits 
and disturbing prices, it will steady the latter nearer to 
a normal point over the cost of production. Specula- 
tors like a fluctuating market, it is true, but organized 
speculation invariably cuts down fluctuations to a mini- 
mum. A large stock operates in the same direction, but 
a large stock can only be carried when there is a specu- 
lative market in which to nse it; which is tantamount 
to creating a new kind of demand.” 


Loptecs from Mahoning Valley iron manufacturers to the Iron 
ge. 


One of them writes: 

Our impression is that the iron storage company will 
be used mostly by Southern companies, and instead of 
putting their iron on the market below cost to raise 
money, they will use storage warrants, and in that way 
the price of pig iron will be equalized and keep about 
the same. We are in favor of low-priced pig iron and 
low-priced raw material. We notice that when prices 
are low, there are many more uses for iron, which makes 
the consumption large. The warehouse company will 
have a tendency to keep prices low—that is, if they are 
patronized very much by pig iron men. We do not 
think the Northern furnaces will do it very much, as 
they have had facilities of this kind during the last few 
years in the different warehouse companies established 
in the North. As we understood, the Southern furnace 
companies are mostly bonded, and that interest must be 
paid, they will in dull times use the warehouse company 
to raise money to pay their interest as it comes due. 
Our opinion is that the warehouse company will have a 
tendency to keep prices low, and as we have no foreign 
outlet, on account of high-priced labor, as England has, 
there will be much trouble if stocks accumulate. 
Another leading maker in that section writes : 

% do not believe the establishment of such a storage 
warrant company would be for the best interests of the 
pig iron manufacturers of this section. Viewed from 
the standpoint of a banker or money-lender, it is easy to 
see why so many strong and influential stockholders 
have given their names to the enterprise. All the 
advantages of the scheme are in their favor, and if they 
can find people enough to put up iron and borrow money, 
they will be successful, as under their prospectus they 
simply take iron into their keeping and issue a warrant, 
for which the producer is obliged to pay. The furnace 
companies in our vicinity have no trouble whatever in 
borrowing what money is necessary to carry accumulated 
stocks without going to the expense of paying an arbi- 
trary storage and carrying charge, outside of the inter- 
est, for the privilege of so doing. We can easily see 
how it would be atemporary advantage for furnace 
companies whose financial condition is weak, as it would 
enable them to keep their plants in operation and pile 





up iron, with a hope that a rise in the market eventually 
would let them out. ‘The argument used by the promoters 
of thescheme, that an accumulation of stocks to the amount 
of 1,000,000 or 2,000,000 of tons would be a safeguard 
against great fluctuations in the market is very deceiving 
in its import. Every legitimate manufacturer knows 
that when the stocks of iron in the country increase, it 
is always the occasion of low prices, and a great argu- 
ment used by the buyer to keep prices down. Wehad a 
most forcible example of this in the large amount of 
Marshall iron that some years ago was put in the storage 
company’s hands in the city of Pittsburgh. Storage 
certificates were issued on this iron on which the banks 
loaned money. [t had a depressing effect on the market, 
for whenever a quotation was made on iron some one 
who had loaned money on the certificates, and was 
tired of carrying it, would sell it at a sacrifice. The 
banks were the only ones who were benefited by the 
movement, and to the manufacturer it was ‘‘a thorn in 
the flesh” until it was all sold. We do not see how it is 
possible for any well organized and sound financial con- 
cern, who expected at all times to pay 100 cents on the 
dollar, and give to their stockholders a reasonable iuter- 
est on their investment, to pay a storage charge and 
encourage a scheme that will ever be a wet blanket 
upon the trade. The large productive pig iron capacity 
of this country as it now stands will prevent any great 
fluctuations in the price of this commodity, and we 
believe the best way to bring about an improvement in 
the iron market is to curtail production rather than to 
adopt any measure whereby inducements are offered to 
produce something that is not wanted. In conversation 
with many of the prominent iron manufacturers of the 
Mahoning Valley, it is the general sentiment that the 
success of the warrant company would seriously impair 
business here. — 

Still another large producer in the Mahoning Valley 
puts it as follows: 

We think that the creation of pig iron warrants would 
be a good thing for the South, and consequently a good 
thing for the entire country. Southern iron is, as you 
know, almost uniform in quality, and the term “South- 
ern iron”’ is almost generic ; therefore it would be much 
easier handled. Our Southern friends have large inter- 
est accounts, nearly all of them have their property 
bonded, and are obliged, in order to realize, to pay fixed 
charges, whether the earnings warrant it or not. [ 
know of a recent large sale made at a low price, and 
the agent expressly stated that the money was needed 
to pay the coming interest. It would be impossible in 
the North to get up any general scheme of this kind, as 
there are so many varieties of iron made, and the 
Northern furnaces, as a rule, are in a very good financial 
condition, and do not need to hypothecate their product 
in order to raise money. 





A Misapprehension Removed. 
To the Editor of the Iron Traps Review : 

We have noted the article referring to “ The Brown & 
Sharpe Mutual Relief Association,” in your issue of 
February 14, and thank you for the favorable mention, 
but would say that the statement with regard to Mr. 
Whitlock is an error, as he has no connection with the 
Association. We can readily see that the idea was 
obtained from his sending the report on one of his 
printed letter heads,but would ask you to kindly remove 
the false impression given, Yours truly, 

Brown & SHARPE Mra. Co. 

PRovIDENCE, R. I., Feb. 19, 1889. 





Tickets to the Inaugural at Washington Via New 
York City. 

Lowest excursion rates via the Nickel Plate. 
on sale February 26 to March 2. Good returning to 
March 8th, 1889. Consult agents of the Nickel Plate. 
Sleeping car berths reserved from Buffalo. 
allowed in New York either direction. 
tickets also at lowest rates via any direct line. 

pa a.can 8S eee 

Announcement is made that the interests of the War- 
ren Rolling Mill, at Warren, under the management 
of Henry Wick have been consolidated with those of 
the Trumbull Iron Co., at Girard, under the management 
of George Wick, and that the main office will be located 
at the latter-named place. The consolidation went into 
effect on the Ist inst. 


Tickets 


Stop-over 
Excursion 











eb SON 

The Skinner Chuck Company, New Britain, Conn, 
have increased their capital stock from $12,000 to 
$36,000. The additional capital was called for by an 


increase in the business, which has been established less 
than two years. 
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ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS, 210 South Third st. 
CHICAGO, 218 Lake street. 

ST. LOUIS, 707 Market street. 
NEW ORLEANS, 21 Union st. 
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CURTIS 


Regulators for Steam, Water, 
Air, and Pump Pressure. 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULATORS, 
SEPARATORS, 
and other Specialties for the economical 
use of Steam. Manufactured by 
THE CURTIS REGULATOR CO. 
85 Beverly Street, Boston. 








STEEL TAKING THE PLACE OF IRON. 
cpenianetitn 
From Kuhlow’s German Trade Review, Berlin. 

Steel appears to be gradually superseding iron in all 
directions, and since steel rails were found far superior 
to those made of iron the progress of the better material 
has not met with a single decided check. Steel plates, 
bars, and angles will soon be used in bridges, ships, 
boilers, and structural iron work generally to the ex- 
clusion of iron. Cast steel in like manner is superseding 
not only iron castings, but iron forgings, and many 
forms which are expensive and difficult to make in 
wrought iron are made with greater ease and strength 
in cast steel. Until lately it had been thought that good 
wrought iron, owing to its welding properties, would 
continue to be used for smiths’ purposes. But even 
there it seems probable that it will be superseded by 
mild steel. It might be thought that the latter metal 
would not weld, would be more liable to be burnt by 
overheating, and would be injured by being worked at 
the low or dangerous blue beat of steel. But apparently 
these difficulties can be overcome. 

A firm which has added Bessemer converters to its 
original iron-making plant lately sent out a large num- 
ber of steel bars and rods for smiths’ use. These bars 
were supplied to customers who had formerly used the 
wrought iron bars made by the firm. The users have, 
however, made no complaint, and apparently found that 
the steel could be as readily worked and welded as the 
iron formerly supplied. This certainly promises a 
further field for the use of steel. Weldless, solid-drawn 
steel tubes have been used to a limited extent, and have 
been found to stand vibration better than copper tubes 
or iron pipe. Welded steel pipe has been lately 
introduced with, it is said, considerable success. Other 
fresh uses for steel have been lately recorded in these 
columns, and solid cast-steel car wheels threaten to com- 
pete with the long-established chilled wheel, while it 
seems probable that the solid cast-steel guns will not 
only prove infinitely stronger and more durable than 
those made of cast iron, but will be far cheaper and 
quite as serviceable as built-up guns with an inner steel 
tube surrounded by wrought iron jackets. 

The use of a heavy percentage of manganese with 
steel also yields a valuable material of great strength 
and hardness, and further develops the fact that iron is 
improved in strength by the addition of small propor- 
tions of other elements besides carbon. The use of 
chrome steel has further developed, and a cheap and 
very efficient spring steel made by the Siemens-Martin 
process is now used with great success in railroad work, 
this steel containing an admixture of chrome. 





——— 


AN ENGINEERING TRIUMPH. 


At the Chapin mine, in Michigan, a departure in 
engineering has just been successfully tried. The com- 
pany, in sinking a new shaft over a rich ledge, encount- 
ered quicksand which it seemed impossible to control. 
Recourse was had to a process patented by a German, 
and owned in this country by a company of engineers 
headed by Gen. Sooy-Smith. It was nothing less than a 
method of freezing the ground around the contemplated 
shaft to a great depth, and then blasting the frozen 
adamantine ground. The Chicago Tribune sent a man 
to Iron Mountain to inspect the works of the new pro- 
cess. An extract from his report reads as follcws: 
“ From examinations made, it was found that the ground 
at a distance of seventy feet from the mouth of the shaft 
is frozen solid in a circle forty-five feet in diameter. In 
other words, the excavation is surrounded by a congealed 
wall over fourteen feet thick. ‘ This,’ said Gen. Sooy- 
Smith, picking up what appeared to be a jagged brown 
rock, ‘is a piece of quicksand. Until this process was 
discovered, the world never heard of a piece of quicksand. 
In its natural state, quicksand is as penetrating as water, 
and far more uncontrollable. This particular stratum is 
one of the worst ever encountered. When separated 
from water it is of so fine a quality as to be nothing but 
dust” Standing on this flint-like substance, it was diffi- 
cult to imagine the transformation which had been 
accomplished. Fifty feet above was the water line. 
The cold had congealed the subterranean brooks and 
checked them in their course towards the rock-girt Me- 





nominee river. Gravel, rock, boulders, sand, clay, 
quicksand in successive layers were cemented in icy 
bonds. So firmly was the earth frozen that in blasting 
the lines of fracture were not diverted by boulders of 
tenacious granite. The yielding sand had taken upon 
itself the qualities of the ‘everlasting rocks,’ and the 
shifting quicksands were as immovable as the ‘ eternal 
hills.’ ” 





Rh Sma 
Northern Manufacturers Still in the Field. 
Baltimore Manufacturers’ Record. 

Henry W. Grady lately graphically illustrated the 
South’s dependence, even now, upon the North for man- 
ufactured goods. In one of his speeches he told of the 
burial of a man in North Georgia, where “the grave 
was dug through the finest marble that this country has, 
and yet the tombstone came from Vermont. With wal- 
nut in abundance all through the neighborhood, the 
coffin was made in the North or West; the spade used 
to dig the grave came from New England’s shops, though 
iron ore in inexhaustible quantities was in the neighbor- 
ing hillsides; the graveclothes, from the buttons to the 
cloth, were the product of New England’s skill.’ We 
use Northern stoves to cook our food; Northern table- 
ware, from knives and forks to coffee and tea-pots; we 
cover our tables with Northern cloth and sit in Northern- 
made chairs; we furnish our houses with Northern- 
made carpets and furniture; we lie down at night on 
Northern-made beds, and cover ourselves with Northern- 
made blankets ; we wash in Northern-made basins, dry 
our faces on Northern-made towels, brush our teeth with 
Northern-made brushes, comb our hair with Northern- 
made combs, put on clothes made from Northern goods ; 
we ride in Northern-made wagons and carriages, drawn 
by Northern-made harness, travel in Northern-made cars 
running on Northern-made rails and drawn by Northern- 
made locomotives. We do all this in spite of the fact 
that the South is the best country in the world for man- 
ufactures. Not only ought we to manufacture all these 
things for home consumption, but we ought to be push- 
ing out and supplying the wants of other sections. 


Coking Cambria Coals. 

The syndicate recently formed to develop coal lands 
in Cambria county has decided to take a hand in other 
fields, and important developments in the bituminous 
regions are the result. Among those interested in this 
syndicate are Frank Thomson, of the Pennsylvania 
Railroad; President Robert Coleman, of the Cornwall 
& Lebanon Railroad ; Adjutant General D. H. Hastings 
and Governor Beaver. A charter was recently granted 
at Harrisburg to the Stirling Coal Co., which has pur- 
chased the Powel property in the Clearfield region and 
10,000 acres more of coal lands in the same neighbor- 
hood. Efforts have been made within a few weeks past 
to secure control of others of the most valuable coal 
| lands in the Clearfield basin. In two cases the present 
| owners refused to sell. Another field of operation will 
be in Cambria county, where coking coals are found. 
This coke will come into competition with Connellsville 
coke. Robert Coleman now uses Connellsville coke 
from the Frick furnaces at the extensive Cornwall fur- 
naces, but he has arranged now to take the product of 
the Cambria operations.—[Philadelphia Record. 











Where Steel Rails Were Made. 
The production of steel rails for 1888 among the 
principal rolling mills of the country, in gross tons, is 
shown by the following official table : 


North Chicago Rolling Mill 
Carnegie Bros. & Co.........cscsee- 
Scranton Steel Company.......... 
Lackawanna Coal & Iron Company. 
Union Steel Company......o...eerseerecresssrseresssersersees 126,016 
Pennsylvania Steel Company....... a 

Joliet Steel Company............ 
Bethlehem Iron Company. 
Cambria Iron Company..... 
Western Stee! Company........ tiene 8 
en soins cccasesteen chiulve sbiube 29, 
Troy Steel & Iron Company.. : 









Woreester Stee] Company..........cccccceccecsecesseee seeeenee 6 569 
Springfield [ron Company. ...cccccccccccocsscsersecssevseseeee 39705 
TIWNDIEE Liss cectbn these i onusboncdkeesvannaliaenen «+ee1,200,184 


A DAKOTA mine-owner is reported as saying that our 
importers are “ largely wasting the $38,000,000 sent to 
England annually for tin. He contends that in the 
Black Hills there is enough of this metal to supply the 
whole world.” 








THE ALUMINUM AGE. 


New York Journal of Commerce. 

We are now passing through the iron age. It taxes 
one’s imagination a little but not one’s credulity to see 
in the mind’s eye aluminum replacing iron in most of 
the latter’s uses. Fancy houses built of aluminum 
instead of iron. The weight of the new metal is only 
a third as much as iron, with equal or greater tensile 
strength. The girders and the plates could be cast and 
readily handled in sizes far larger than those to which 
architectural iron is now confined. Perhaps whole 
fronts of modern-sized houses could be moulded in a 
single piece. This would greatly facilitate building 
operations, which are now slow. 

Aluminum is as fire-proof as iron. The larger the 
plates of the metal composing the side of the house the 
less liable they are to be warped and curled by intense 
heat. A building with aluminum walls, such as we 
have described, would survive a great conflagration in 
which iron structures of existing patterns would wither 
and crumble to the ground. As aluminum never rusts, 
a house constructed of it would always exhibit a silvery, 
glistening surface. It would require no cleaniug, except 
as smoke or dust might gradually dim its native beauty. 
A sponge and water would bring all that back. 

Whenever aluminum is cheap enough for house build- 
ing, steamships will be made of it. This will be a 
revolution in ocean commerce. Hulls of aluminum 
ships will weigh only a third as much as iron ones of 
equal tonnage. They will be as strong and secure 
against damage from collision as iron vessels now ares 
Their far greater buoyaucy will be to that extent an 
increase of safety. 

Passenger cars made of alumiuum in light and grace- 
ful patterns—including wheels of the same metal—need 
weigh no more than wooden cars of our day, and they 
would be incombustible and would not be readily 
crumpled up or smashed into splinters by collisions. 
‘The perils of railroad traveling in the age of aluminum 
will be much less than now. 

The ductility of aluminum will render it the best of 
all possible materials for bridges. The weight of the 
wire ropes, as also of the bridge itself, for a given span, 
being but one-third that of iron, engineers will perform 
feats of bridge building now wholly beyond their 
powers. The age of aluminum will be the age of 
bridges. They will probably be thrown over the East 
and North rivers at intervals of every few blocks. 











What is Best American Refined Iron? 

A dispute over the price of 275,000 pounds of bar and 
rivet iron is going on between the Navy Department 
and the firm of Cooper & Hewitt, of which Mayor 
Hewitt is a member. The iron was supplied to the 
Brooklyn Navy Yard for use on Uncle Sam’s new war 
vessels, and was rejected by the Board of Inspectors. 
Cooper & Hewitt came by the contract at second hand, 
it having been awarded to C. J. Townsend. “The best 
American refined iron” was called for. When the test 
was made, in the presence of two members of the board, 
tue bars broke off short at a red heat, and the board 
unanimously declared the iron unworkable. On its 
rejection Cooper & Hewitt appeared with a power of 
attorney from C. J. Townsend and appealed against the 
decision. They declared the iron to be “ best American 
re ined,” but contended that if the best quality of iron 
was required “ Burden’s best”? should have been speci- 
fied. Secretary Whitney gave instructions that the 
opinion of experts should be obtained, and out of seven 
experts applied to by Commander Green six answered 
that iron which, on forging, was found to be “red 
short” was not “best American refined.” A final appeal 
has been made direct to Secretary Whitney by Cooper 
& Hewitt, and his decision is awaited.—[New York 
World. 


HonuAnp does the largest amount of trade per head 
of population. The extent of the average Hollander’s 
commercial operations during the year totals up to 1,012 
francs. 





Tue biggest steam derrick in the world is at the 
Hamburg docks. Itcan pick up a ten-wheeled locomo- 





| tive and place it ona steamship. 
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Blast Furnaces:— 

R. Heckscher & Sons’ Swede Furnace, at Bridgeport, 

Pa., of which Alfred Walters is superintendent, has 
eclipsed its former records by making 604 tons of pig 
iron last week. 
* The Etowah furnace, at Gadsden, Ala., made 850 tons 
in the seven days ending February 5, and is now aver- 
aging close to 130 tons per day, 85 per cent. of which is 
foundry grades. 

The foundation for the new 50-ton blast furnace of 


the Cherokee Land & Iron Company, at New Birming. | 


ham, Texas, is finished, and the superstructure is now 
being rapidly built. The company has moved its offices, 
which were temporarily located at Rusk, to New Bir- 
mingham. The ground for the rolling mill is being 
prepared, the machinery for the foundries is on the 
ground, and the wire and the machinery for an electric 
light plant is on the road from New York.—[Age of 
Steel. 


Rolling Mills :— 

‘rhe employes of the Braddock wire mill, at Braddock, 
Pa., have accepted a reduction of eight per cent. in their 
wages. 

Fred Bishop has resigned his position as superinten- 
ent of the plant of the Warren Iron & Steel Co., at 
Warren, O. 

During the past week Zug & Co.’s mill was put on 
double turn in all departments as some heavy orders 
were received.—[ American Manufacturer, Pittsburgh. 

The Brooke Iron Co., at Birdsboro’, Pa., on Saturday, 
gave notice of a reduction in puddlers’ wages of 25 cents 
pere ton, from $3.25 to $3. The mills at Pottstown and 
other places recently made similar reductions. 

The Standard Rolling Mill, at Minneapolis, Minn., 
has been torn down. It was idle in 1887 and 1888. Its 
annual capacity was 1,200 net tons of bar iron. The 
only other rolling mill in the state, the Capital [ron 
Works, at St. Paul, was also idle in 1888. 

Robert Snodgrass, Esq., has given notice of an appli. 
cation for a charter for the “Harrisburg Rolling Mill 
Co.,’”’ which will manufacture iron and steel. The new 
corporation will take charge of the ill-fated Lochiel 
plant and there is to be ample capital back of it.— 
[Steelton Reporter. 

The Milton Manufacturing Co. is refitting its rolling 
mill at Milton, Pa., and is putting in nut and washer 
machinery. Heretofore it has made only bar and hoop 
iron. The company was organized in 1888, and now 
consists of S. J. Shimer, president; E. 8. Shimer, 
secretary and treasurer; and G. S. Shimer, superinten- 
dent. 

The Lewis Foundry & Machine Co., Limited, Pitts- 
burgh, have the contract in hand for a new rolling mill 
to be located at Rome, Ga. The same company have 
just shipped to Anderson, Ind., the machinery for a 
Garrett rod mill, with all the latest improvements made 
by Mr. Garrett. 

On Saturday, the 9th inst., notices were posted on every 
furnace in the Mahoning Valley, VUhio, notifying the 
employes of a 10 per cent. reduction in wages, to take 
effect on March 1, next. An advance of ten per cent. 
was made last November, but the furnacemen claim that 
the present prices of pig iron will not justify them in 
paying it at present. [tis thought that the men will 
agree to accept the reduction. 

The Cincinnati Enquirer of January 30th, referring to 
the recent sale of the realty of the Newport Swift’s Iron 
& Steel Works for $70,000, says that “‘in the sale Henry 
A. Shriver loses every cent he possesses. Eleven months 
ago the mill and personalty were sold for $201,000, Mr. 
Shriver and Mr. Adam Wagner buying it in. Joseph 
Weingariner, George Wiedeman, and John Trapp 
became sureties. By a recent order of the chancery 
court the sureties were compelled to pay $30,000. To 
satisfy this Coroner Winston (Sheriff Trapp being one 
of the sureties) levied on some of Shriver’s property. 
There yet remains a balance due of $133,000, and the 
difference of $63,000 will bave to be paid by Shriver, 
he being the principal in the former purchase. To 
satisfy this all his property will be levied upon. Chan- 
cellor Menzies will hold a special term of the chancery 
court on February 2d to confirm the sale.” 

The result of the recent arbitration between the 
Cleveland Rolling Mill Co. and the employes in the 


| rail and blooming mills is stated as follows: The com- 
|pany gave the men to understand that there were 
orders enough ahead to keep the mill busy for a year, 
provided that the work could be turned out at a reduc- 
tion ; but if the men insisted on the old wages the mill 
would have to be closed for an indefinite period. The 
men met and decided to accept the decrease which will 
probably average 15 per cent. or perhaps a trifle more 
all around. The decrease was graded from 28 to 5 per 
cent. as follows: To all men earning $6 a day and 
upwards a decrease of 28 per cent., those earning $5 or 
more and less than $6 a decrease of 20 per cent., for $4 
and less than $5 a decrease of 15 per cent., for $3 and 
less than $4 a decrease of 10 percent., and for $2a 
decrease of 5 per cent. Laborers who earn about $1.15 
per day were not reduced. This arrangement gave 
about 300 men employment, less than one-half the force 
employed when the mill is in full operation. The barb 
wire mill, it is reported, will soon be in operation. 

Steel Works:— 

A building permit has been issued to the Otis Iron & 
Steel Co., of Cleveland, to erect an iron forge, costing 
$5,000. 

Work has been commenced on the erection of the new 
plant of the Union Steel & Iron Company, at St. Joseph, 
Mo., and it is expected to be ready for operations by 
May next. Mr. M. V. Smith, of Pittsburgh, is consult- 
ing engineer for the company. 

The Scranton Steel Company, at Scranton, Pa., rolled 
252 rails, 56 pounds to the yard, in one hour. So far as 
is known, this beats the record for rolling in that length 
of time considerably. With heavier rails, of course, the 
tonnage, too, would have been exceptional. 

A rumor is in circulation that the Joliet Steel Com- 
pany have notified their men of a 12 per cent. reduction. 
The management denies this, and state that not a word 
has been said in regard to a reduction of wages. The 
mill closed on the 9th inst. for three weeks for repairs, 
as is usual once a year. 





Machine Shops and Foundries :— 

E. M. Lewis will build a machine shop at Anniston, 
Ala. 

The Lima (O.) Machine Works will build a foundry 
60x140 teet. 

M. DeBurgh is building a machine shop 35x60 feet, 
at Roanoke, Va. 

The Ashland (Ky.) Foundry & Machine Works have 
been incorporated. 

The Georgia Pacific Railroad will build a car shop at 
Birmingham, Ala. 

The Mystic Electric Motor Co. has been organized at 
Portland, Me., with $100,000 capital. 

At the recent annual meeting of the Hendey Machine 
Company, Torrington, Conn., it was voted to increase 
the capital stock of the company from $40,000 to $60,- 
000, which has been paid in. This is to take care of 
the increased business of the company. The company 
expect to build, and to add new machinery. 

Many of the large stove foundries at Albany, N. Y., 
are closed wholly or in part, throwing hundreds of 
skilled employes out of work, because the manufacturers 
can get the work done much cheaper in the West. 
Rathbone, Sard & Co. found that they could save from 
25 to 40 per cent. on a certain pattern of stove by hav- 
ing them made in Cleveland. 

Messrs. Ball & Maule, proprietors of the Salem 
Foundry, Salem, O., write us: ‘“ We have started in the 
foundry business here, and shall devote our time and 
attention to contract work. We have every facility for 
getting out good work on short notice. Our Mr. Ball 
has been in the foundry business for over 20 years, and 
devotes his whole time to our work.” 

The Pheenix Machine Co., Cleveland, manufacturers 
of steam cranes, have several contracts on hand. They 
are building eighteen cranes for the Anniston Pipe Co., 
at Anniston, Ala. ; three large cranes for parties in Mil- 
waukee ; one for Charleston, 8S. C. ; a large crane for a 
party at Chattanooga, and one for a Pittsburgh firm. 
They have orders enough on their books to keep them 
running over a year. 

The Aetna Machine Co., of Warren, O., on last 
Friday, received an order from Chicago parties for 
another of their large engines. This time a 500 H. P. 
engine with boilers and fixtures all complete, for the 
Chicago Steel Rail Company, of Chicago, Ill. The 
engine is to drive a train of rolls in their new mill 
which they are now building at Hartford City, Ind. 

On Monday, February 4, the molders employed by the 





T. D. West Foundry Company, which has its works on 





the line of the C. & P. Railway, near Wason street, 
Cleveland, demanded a reduction in their hours of 
labor. They demanded that they be allowed to leave 
the shop no later than 5:30 o’clock, and that no molding 
be done after 4 o’clock. The members of the firm said 
that on account of the nature of some of their work it 
would be impossible to grant this demand. The men 
were dissatisfied, and, as a result, the union men quit 
work a few days later. The strike is still on, but anum- 
ber of non-union molders have been put to work. 

We understand two or three foundrymen were here, 
last week, from Cuyahoga Falls, looking for a site to 
establish a foundry, for the manufacture of scale cast- 
ing and farm bells, also to furnish the iron casts, used 
by the C. H. Grimm Manufacturing Co., of this place. 
The parties, we learn, were successful, and secured a 
location, east of the freight depot, alongside of the rail- 
way track, in that part of town. However, operations 
will not be inaugurated probably much before Spring. 
—[Hudson (O.) Express. 

Incorporated: Fox River Foundry Company, South 
Elgin, Ill.; capital $4,000; for jobbing work; incorpor- 
ators, H. Johnson, J. Anderson, and C. Rasmussen.— 
Garden City Stove Company, Chicago ; capital $10,000; 
for wholesaling and retailing heating apparatus; incor- 
porators, E. D. Porter, J. J. Haley, and L. M. Grant.— 
G. T. Woods, L. Robertson, Edward Thiesing and John 
Oater, Jr., Newport, Ky., have incorporated the G. T. 
Woods Manufacturing Company, to manufacture elec- 
trical and mechanical appliances; capital $500,000.— 
Blair Manufacturing Company, Camden, N. J.; capital, 
$20,000 ; to manufacture machinery and tools. The 
organizers are Joseph F. Blair, of Camden; J. H. 
Lorimer, and Wm. H. Milliken, of Philadelphia. 





Hardware:— 
Incorporated: The Lima, O., Lock Manufacturing 
Co. has been organized. The capital stock is $250,000. 
The Sheldon Axle Works, of Wilkesbarre, Pa., have 
just shut down for lack of orders. The establishment 
employes 1,600 men, and is the largest of the kind in the 
country. No date has been fixed for starting in again. 





Fires in Iron Works :— 

H. L. Howe’s machine shop, Canandaigua, N. Y., was 
damaged by fire; insured. 

Lyle & Smith’s foundry and machine shop, Crawfords- 
ville, Ind., burned ; Joss, $6,000 ; insurance, $2,000, 

The Green Nail Works, at Tiffin, O., were totally 
destroyed by fire on the morning of the 6th inst. The 
loss is estimated at $50,000, with noinsurance. The plant 
had but recently commenced operations. 

The Bethlehem Iron Company’s pattern shop, at 
Easton, Pa., filled with valuable patterns, and the 
foundry were destroyed by fire with their contents. 
Loss about $20,000. 


Miscellaneous: — 

A charter has been granted to the Tacony Iron & 
Metal Co., Philadelphia; the capital stock is $150,000. 

Fitzsimons & Co., 626 to 632 Broadway, Cleveland, 
Q., manufacturers of cold-drawn iron and steel shafting, 
report trade good, their works running over time. The 
shafting made by this firm is sold all over the country. 
They claim that the tensile strength will average 60 to 
70 per cent. greater than ordinary turned shafting. Its 
elastic limit is increased very nearly to the ultimate 
strength, thus making it a very desirable shafting. 

The Ross-Meehan Steel Brake Shoe Company has 
been incorporated at Chattanooga, and will engage in 
the manufacture of the Sargeant steel brake shoe. The 
company has purchased the Wilder Machine Works for 
$18,000. The incorporators are: J.T. Cahill, of the 
Cahill Iron Works, Charles Herring, of the Eureka 
Foundry, Cincinnati, E. Scott, John A. Hart and Oliver 
Gandy, of Cincinnati. 

Incorporated: Lentz Iron Smelter Company, Chi- 
cago ; capital, $100,000; incorporators, C. E. Kremer, 
A. Lentz. and W. Torgerson.—Chicago Exhaust & Blow 
Pipe Company, Chicago; capital, $200,000; incorpor- 
ators, W. E. Allington, W. H. Curtis, H. S. Towle.— 
Hollenback Frog & Switch Company, Chicago; capital 
$250,000 ; for manufacturing; incorporators, T. H. 
Brown, W. Hollenback, and W. B. Miller.—R. W. & T. 
Manufacturing Company, Decatur; capital, $12,000 ; 
for the manufacture of wind-mills and other mechanical 
devices ; incorporators, ‘I’. ©. Reeme, J. M. Wiswell, 
and W. Taylor-—Weir & Craig Manufacturing Company, 
Chicago; capital, $75,000; for the manufacture of 
machinery, plumbers’ and gas-fitters’ supplies ; incor- 
porators, R. Weir, R. Craig, and A. H. Vieder. 
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SOFT STEEL. 


Plates 2x4 Sheet. 


CORRUCATED 
Galvanized Iron. 


ROOFING. 
Patented Leveled Sheet. 


The Standard Iron Co., 


BFRIDCEPORT, OHIO, 





J.D. SMITH & CO., Cincinnati, O. 


Manufacturers of Every Description of 


Foundry Facings,Blackings & Foundry Supplies 


—PLUMBAGO FOR ALL PURPOSES.— 


Radiant Facings and Blackings, Standard Core Compound, New Process Brass Moulding Sand. 
a@-[llastrated catalogue and price list furnished on application. 





to order. 





THE CEO. F. EBERHARD CoO., 
Harness and Carriage Hardware Manufacturers, 


Malleable Iron, Composition, hs ate and Stee! Forged Goods made 
Finished in Japanned 
Nickel, Silver and Gold Plated and Genuine Rubber Covered. 


a@ DESIGNING MODELS AND PATTERNS TO ORDER. -## 
Office and Works junction Exchange and Carroll Sts., ~ 


Plate, Imitation Rubbers 


AKRON, O. 





CONDIT, FULLER & CO., 
PiG & BAR IRFROnNn. 


122 WATER STREET, 
Room 23. 


j CLEVELAND, 0. {er to 96 River St., cor. Main, 





CLEVELAND ROLLING MILL CO.. 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and S cay Steel, Steel Street Rails, 
oO 


Steel Oil Barrel Hoops, Wire of all kinds, Iron and 


teel Boiler ’Plates, Galvanized 


and Black Sheet [ron, Corrugated Iron Roofing, Sheet Steel. 





Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE ano PIG IRON. 


101 St. Clair St. Kooms 20 to 22. 
CLEVELARD, O. 


Tuttle, Ozglebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic me Menominee 
Districts. 


CLEVELAND, O. 
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WILLIAM F. JARVIS & CO., 


(Successors to Coas. Hiwzop & Co.) 
DETROIT, MICH., 


Pigs Tron. 


Sales Agents for following brands Lake 
Superior Charcoal Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 





Sales A ente for State of Michi Tennessee 
Goal & R.R. Co.’s brands, viz 
South Pius, Sewanee, 


Alice and Ensley. 
Brier Hill Iron and Coal Co.’s brands, viz.: 
Brier Hill Scotch, Tod, Grace, 
and Bessemer, 
and Globe Iron Co., Jackson, Ohio, 


Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superier Sts., 
CLEVELAND, 0. 








Pittsburgh & Wheeling Coal Co., 


Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R Capacity, 2,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, O. 
Lake Shipping Point, Lorain, Ohio. 





H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
Exclusively Pig Iron, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
Lake Superior and Menominee Range 


Krromn Ore. 


CLEVELAND, OHIO, 


LABORATORY 


—oFr— 


Chemistry ana Physics. 


Tests ef Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 


NEW ALBANY, IND, 





Webster, Camp 





AUTOMATIC. or SLIDE. VALVE STEAM 


Lane Machine Co., 


Manufacturers of 


Mixing Machinery, 


Improved Band Friction Hoist- 
ing Machinery, Geared or 
Direct Acting, for round 

or flat rope. 


WIRE ROE HAULAGE MA. 
CHINERY, 


(Endless or Tail Rope 
Syste ns.) 


* Cornish Plunger and Bucket 
Lift Pumps. 


ENGINES, SHEAVES, 


CAGES, BUCKETS, ETC. 


SEND FOR CATALOGUE D, 


134 N. Main Street, AKRON, OHIO. 





CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO. Manuf’rs 
den Machine, Plow & Elevator Bolts, Coach 
ews. 














Boiler Makers. 
QMITH & TEACHOUT—(Established 1857.) | 





Boilers, Tanks, Stills, etc. 644 Broadway. 








Carriage Bolts 


r\HE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of sheen ts 
Carriage and Tire Bolts. 











Coal, Iron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and’ 
Pig Iron, Cor. Bank aud Superior Sts. 61_ 


File Works. 


NDUSTRY FILE WORKS, A. & H. Gough, 
manf’rs of Files and Rasps, equai to the best 
English file. Old files re-cut. AJl kinds of Job 
Grinding. ffice and Works, 38 Columbus and 
33 Winter street 13 




















Foundries 
OWLER & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 
AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 
Hardware and Iron, 

BS GHAM, WM. & CO., Hardware, Iron, 

Nails and Metals, 148 and 150 Water St. 


LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and 7 

















Tire. 





"THE COLLIAU” 


New and Improved 


Hot Blast Cupola, 


(patent, March, 1884,) 
d New Sctsless 


Correspond- 
ence solicited for 
plans of foundries and 
the economical work- 
ing of cupolas, the 
saving of fuelin melt- 
ing iron and steel,and 
in the production of 
steam. Address VIC- 
TOR COLLIAU, Me- 
chanical Engineer & 
Architect, 287 Jeffer- 
son Avenue, Detroit, 
Mich. 








ite. 
Coverings, 







Hot Blast Asbestos Cement, Mineral 
Wool and Hair-Felt Coverings of 
every description. The above cut 
shows REEp’s CELEBRATED SECTION- 
AL COVERING. 





rNHE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 








Hardwood Lumber. 


Me & BARRISS, dealers in all kinds of 
ardwood Lumber. 130 Central Way. 51 











Lumber. 


ISHER, WILSON & CO., Wholesale lumber 

dealers (pine & hardwood), rough and dressed 

lumber, timber, lath. shingles, etc. 47 Conizel 
ay. 











Steel Stamps and Stencils. 


bb ng ee J. H. & Co., Rubber Stamps, 
Seals, Stencils. 92 Seneca street. 54 


BUSINESS DIRECTORY. 


Akron, O. 


oNEIL, J.C. CO., steam Boilers, Heavy 
Sheet Iron Work. &c. Repairing promptly 
execu 
APLIN, RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Greek, 


EBSTER, CAMP & LANE MACHINE 
a. Co., Founders and Machinists, 12 a 
stree 




















etc. 











Canton, O. 


OVELTY IRON WORKS, Mill Work, Shaft- 
ing, Engines, Imperial job printing press 





etc. 








Meadville, Pa. 


Orn & CO. general jobbers in Castings. of 
all kinds. 











Mansfield, O. 


ANSFIELD STEAM BOILER WORKS, 
Man’frs of Steam Boilers, Oil and Water 
Tanks, and all kinds of Sheet Iron Work. 03 


Niles, O 


EEVES BROS., Manufacturers of Bellet. 
Tank and Sheet Iron Work. ete 

















Walkers Tool Holder. 


For holding drills and reamers 
for lathe wor Prevents break- 
ing or slipping. Can also be used 

or drilling and reaming 

holes by hand, and tor 

reaming holes under drill 

presses, etc. Five hold- 

SV ers is a set. Made with 
double handle, ‘when require 

Walker Mfg. Co., CLEVELAND, 0. 













Struthers, O. 


QUMMERS BROS. & CO., manufacturers of 
Box Annealed Common and Refined Sheet 
Iron, and Superior Quality Shingle-Bands. 


Toledo, O. 


YORTH WESTERN SAW WORKS. —Man- 
ufacturer and dealer iu Saws and Planer 
Knives. Moulding Bits of every description 

















made to order. No.8 South St Clair St. 


AMERICAN 


FOUNDYR PRACTICE. 


TREATING OF 


Loam, Dry Sand and Green 
Sand Moulding, 


AND CONTAINING 


A Practical Treatise upon the 
Management of Gupolas and 


the Melting of Iron. 
By Txos. D. WEst, 


Practical Iron Moulder and Foundry 
Foreman. Fully Illustrated. 


Sent by Mail, Postage Paid,on Re- 
ceint of Prict , $2.50. 


Cleveland | rinting and Pub. Co 
Cleveland, Qhio. 


FOR SALE! 


To Steam Engine Builders, Shop Rights and 
Licenses to Build and Sell the 


AWrInTL 
Automatic Shaft Governor, 


Patented Feb. 22, 1887. 


Address LEONARD & McCOY, 
118 Liberty St., New York 
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Iron Ore. 


Orrice OF LRon TRADE REVIEW. 
CLEVELAND. O., WEDNESDAY Evenina, February 20, 1889. 

With two months lost in the way of sales, and with 
the prospect of another month’s idleness, the ore men 
will have a busy time of it indeed when the season does 
open for the transaction of business. At last accounts 
no sales had been reported hereabouts, and indeed, some 
of the ore men, despairing of the mountain coming to 
them have, after the fashion of Mohammed of old, 
started for the mountain themselves, and are now 
engaged in personal negotiation with a number or East- 
ern ore consumers, with whom they have had dealings 
in the past through middlemen. Quite a number of 
these furnacemen have come to like lake ore, and have 
intimated that if the price were suitable, they would 
engage lake ore in place of the Spanish article hitherto 
imported. If these negotiations can be carried to a 
successful end, the amount of ore thus consumed would 
make quite a large difference in the amount of ore con- 
sumed in this and the adjacent districts during the past 
few years. According to all accounts, the ore men pre- 
sent a solid front ; but in this case the choice to a large 
extent is one of necessity. There is no demand for 
home consumption of ores, and there will be little 
demand until some improvement is noted in the pig iron 
market. Yet there is no doubt that every pound of ore 
that can be mined this year will he disposed of at fair 
prices, and no apprehension whatever is felt by the ore 
men as to the eventual result. 
seems to be the trade in Bessemer ores. Orders for rails 
have been coming in at such a slow rate, and the price 
has been so low, as to discourage the manufacturers in 
that line, and it is very much feared that a continued 
depression will work great hardship in that it will pre- 
vent the prompt filling of orders that may come later on. 
That, however, will not debar Bessemer ores from the 
market, causing rather a divergence of this staple from 
its legitimate use. 

Pig Lron. 

To say that the-market is “as dead as a door nail” 
but inadequately expresses the profuund and seemingly 
absolute suspension of activity experienced by furnace- 
men. The result is shown in two ways: The stronger 
firms are going out of blast as fast as may be, while the 
weaker ones are butchering prices right and left in a 
struggle for existence. It is up-hil] work to sell to a 
man something he does not want to buy, and sales of 
this kind are very naturally made at a great sacrifice to 
the man who is forced to sell at any price. The cheaper 
grades of Southern iron, that have lately invaded the 
market, have done incalculable harm to the Mahoning 
and Shenango valleys. The furnacemen that supply 
the local district are nearly all of them in a financially 
safe condition, while a great many of the heavily bonded 
Southern furnace plants are compelled to get rid of their 
iron at whatever they can get for it. So, for instance, 
when a consumer of pig metal who does not need iron 
for immediate use, is importuned to make an offer of 
some sort and, fully expecting to have his offer rejected, 
makes a bid of, say, $14 for a No. 2 Foundry, the prompt 
acceptance of the offer and the eagerness with which 
it is snapped up, fully justify the consumer in his objec- 
tion to purchasing largely, while at the same time a 
quotation is made and others are compelled either to 
meet the price or quit making iron. A certain foundry 
firm of this town, for instance, which conrumes 150 tons 
of metal a week, declines to purchase that amount at 
once, but buys 50 tons on Monday, 50 on Wednesday 
and 50 on Friday. A large establishment, engaged in 
in the manufacture of agricultural implements, and 
which purchases its metal in quantities of 1,000 to 1,500 
tons, has not bought a pound of iron this year and will 
not enter the market for an indefinite period. In the 


absence of any recent transactions, we quote former | $23 


prices f. o. b. Cleveland, four months: 


No.1B 

No. 1 foundry, 
No. 2 foundry... 

Ro. ; gray forge, red short. 
ray jeene powtgel... 

METICAN SCOOCCD..........cocccccceserssrsescecseeseeeers seeeee 

No 5 American Beoteh LESLIE ELIT RE IR EES 


Manufactured Iron. 

All the branches of this industry are in sympathy 
with the general iron market, and prices are corre- 
spondingly dull, with a minimum trade. No one 
article on the list seems exempt from the depression 


aoa $17 95@18 45 | 





16 45@16 
++ 15 95@16 8 
» 1545@15 
17 45@17 9 
16 45@16 95 | 








The only weak spot | $25 





17 yr 44 JF | 


that has settled upon the market, but bar iron seems to 
be suffering more, proportionately, than other branches. 
Scrap Iron. 

The market is characterized by the absence of trading 
and a large increase in stocks, which will have a tend- 
ency to depress prices when trade opens again. 

Hardware. 

No change is reported in any of the lines. Onlya 
fair business is being done by jobbers, while retailers 
complain of the dull trade. 


CINCINNATI PIG IRON MARKET. 

Reported for the lron Trape Review by Rogers, Brown & Co. 

There is unquestionably a better feeling in leading 
lines in the iron trade. It is found that nothing serious 
is the matter with the market. Stocks increased slightly 
in January, but are thought to be not increasing this 
month. Consumption is very close to production if not 
quite abreast of it. Shipments from Southern furnaces 
to Northern, Western and Eastern points are the largest 
ever recorded. Sales of mill iron made near the close 
of the week showed an advance of 25 to 50 cents per ton 
on lowest prices accepted in January. Foundry grades 
are firm The Hocking Valley failure will have no 
effect upon this market. The unsold iron, about 8,000 
tons, is held in strong hands, and will probably not be 
thrown on the market at present. We quote for cash, 
f. o. b. cars, Cincinnati (Feb. 16): 


Hot Buast Founpry.—Chio and Southern Coke, No. 1, 
$15 25@$15 75; Ohio and Southern Coke, No. 2, $14 25@$15 00; Ohio 
and Southern Coke, No.8, $13 75@$1 4 25; Ohio Sort Stonecoal 
No. 1, $15 50@$16 50; Ohio Soft Stonecoal No. 2 . $14 50@$15 50 ; 
Mahoning and Shenango Valley, $1650@$1700. CHARCOAL 
Iron.—Hanging me Charcoal Bo o. 1, $21 00@$22 7m, Hanging 
Rock cent 2, $19 00@$22 50; Tennessee and Risbeme 
Charcoal No. 8 00@$18 50; Tennessee and Alabama Char- 
coal No. 2, $17 Wowsi8 OO" Forer—Strong Neutral Coke, $13 25@ 
$13 50; Mottled oe Coke, $12 75@$13 25; Cold Short 
Coke, $13 00@$13 50. a — AND MALLEABLE—Southern 
Car one $20 00@25 engine g Rock Cold Blast, $22 00@ 

00; Lake Superior i otieatte Car Wheel, $22 00@$23 00. 


CHICAGO PIG [RON MARKET. 


Reported f for the [Ron Traps Review by Rogers, Brown & Co., 
Backman, Resident Agent. 


More activity is noticeable in the small trade, and a 
disposition is also shown by large buyers to take hold for 
future contracts. Whether the turn has been reached or 
not, it is certain that no well informed person expects 
lower prices at present. Lake Superior charcoal irons are 
not moving very freely. Southern coke irons, at former 
prices, do not seem to go. Furnaces are reported heavily 
oversold. Ohio irons are in steady demand, and latest 
prices are very firm. Local irons are meeting the 
demand formerly supplied by Southern furnaces. We 
quote for cash, f, o. b., Chicago (Feb. 16) : 


Coke and Bituatnoss en oy fe :-Ohio (Hanging Rock soft- 
eners). No. 1, $18 00@18 50; Onio (Hanging Rock cofvenens), No. 
2, $17 00@17 50; Ohio (Hocking Valley cortenere), » 718 00@ 
18 50; Ohio (Hocking Valley softeners), No. 2, $17 welt "50; Ohio 
(Hocking Valley silvery pure), ae. 1, $17 00@00 00; Uhio (Hock- 
ing Valley silvery pure), No. 2, $16 (0@00 00; Ohio Black, ry 
$19 00@19 50; Ohio (Jackson county softeners), oe , $18 00@ 
18 50; Norton sea Ashland brands (Ashland, Ky,), No, 1, $17 0@ 
17 50; No. 2, $16 00@16 59; sous coke foundry No. ‘1, $16 50@ 

. $15 75@16 25; Southern ake 





= 


17 00; Southern coke foundry No. 2 
foundry No. 3, $15 25@15 75; Southern o— soft, No.1 
16 25;_ Southern, a, soft, No. 2, $14 50@15 Wh, coke, 
Grey Forge, $14 50@15 00; Local furnaces at Chicago and Mil- 
wakee, No. foundry, Si 00@17 00; No. 2foundr $15 00@16 v0; 

o. 3 foundry, I4 Iter $3 ; Charcoal Foundry sD - «xe Superior, 

o. 1 and 2, $20 00@00 anging Kock, #1 0@23 50; Southern, 
$19 50@20 50; Car Wheel and Malleable:—Standard Southern, 
No. 3 to 6, $20 50@25 50; Lake Superior, $20 50@21 00: Hanging 
ye Gold Blast, $24 50@27 00; Hanging Rock Warm Blast. 

LOUISVILLE PIG IRON MARKET. 

Reported for the Iron Traps Review by Geo. H. Hull & Co. 

There has been no noticeable change in the market 
during the past week, and prices of iron still remain at 
very low figures. Several furnaces have withdrawn 
from the market, and refuse to sell at present prices, 
seeming to think the market must show some improve- 
ment in the next 60 days. It seems to be the universal 
opinion of pig iron men that the market will show a 
change for the better in the near future. We quote for 
cash, as follows (Feb. 16) : 

Southern Coke, No. i, foundry,(new classification) $147: a segtr 
Southern Coke, No. 2, foundry, (new classification) $14 25@ 
$14 75; Reuehers Coke, No. 3, Foundry, 
B13 7b gia ad $12 75@$13 25; dil G 

ifferent grades, @ ; Silver , diff t 
$13 00@$13 50; Southern Charcoal No. 1 Wound ry, $16 B@bIO 1D; 
Southern Charcoal. No. 1. Mill, $14 75@$15 25; Southern Car 
Wheel, Standard brands, $21 75@$22 7 753 Boethors Car Yneel. 
other brands, $1800@$1950. Hanging Rock Coke, No. 1, 
Foundry, $15 50@$16 oo: Hanging Kock Charcoal, No. 1, 
Foondry, $19 50@$21 00; Hanging Rock, Cold Blast, $20 75@ 

Hanging Rock, Warm Blast, $00 00@$00 00 

DETROIT PIG IRON MARKET. 
Reported for the Iron Trapg Review hy William F. Jarvis & Co. 

There is scarcely any change in the market since our 
last report. Lake Superior charcoal is moving a little 
more freely, but the majority of buyers still cling to the 
idea that this grade must come down in sympathy with 
the constantly lowering quotations on coke irons. Thus 
far, makers stubbornly refuse to accept orders unless full 
prices are obtained, consequently buyers are ordering 


only for immediate wants. As the consumption and 


(new classification) 


_ production are so nearly equal on this grade, it looks 


; Grey Forge. $13 25@$13 75; White and Mottled | N.,¥ 





reasonable, that unless some furnace gets hard up, and 
in order to force buying offers at a sacrifice, buyers, 
when they can jno longer put off placing their 
orders, will have to pay prices asked, but if a few fur- 
naces accept less, the majority are likely to follow suit, 
and ruinous prices will result and no more iron be sold 
than would have been at the higher prices. For the 
present, we quote as follows (Feb. 18) : 

Lake Superior Charcoal, all pombers, $19 50@$2000; Lake 
Superior Coke, all ore, Ba 25; Lake wae ig cote, 
cinder mixed, $17 75@$18 25; Standard Ohio Blackband, 75@ 

925; Southern No. 1, $17 00@$17 or Le 


sere (tay Ang 
$15 00@$15 50 ; Southern Silve 6 50@$17 
Counts (Ohio) Silvery $18 25@$18 72; Old Wheels, $18 50D819 Oo. 


ST. LOUIS PIG IRON MARKET. 


Reported for the [ron Traps Review by Rogers, Meacham & 
Shields. 


The market continues quiet. A number of furnaces 
refuse to offer at the present prices, and there is no 
great pressure to sell. Buyers are able to supply their 
current wants without trouble and there are no large 
sales reported. The quotations are changed below to 
represent the present range of prices (Feb. 15) : 


Hot Blast Foundry— Southern Coke, No. 1, $15.25@$16. 00; 
Southern Coke, No. 2, $14.75@$15.25; Southern Coke, No. 
$14.25@$14.75; Grey Forge, $13.2'@813 75; “uy Ramet 
No. 1, $18.00@$18.50 ; Southern Charcoal, No. $17 00@ 818.00 : 
Missouri Charcoal, No. 1, $16.00@$16.50 ; Missouci Charcoal, 
No. 2, $15.00@$16.00 ; Ohio Softeners, $18 00@20 00. Car Wheel 
and Malleable [rons.—Lake Superior, $20 00@22 00; Southern, 
bra ary = Connellsville Coke, East St. Louis, $470; St. 

ouis, i 











Preparation for the Inauguration. 

Any person who will look ata map of the United States 
will perceive whatan important part the Pennsylvania 
Lines will play in swelling the attendance at Gen. Har- 
rison’s inauguration. At Chicago, St. Louis and Cin- 
cinnati their trains will be boarded by residents of those 
cities and passengers from the West, Southwest and 
Northwest. The number will be increased by those 
who come from the interior cities and towns of Ohio, 
Indiana and Illinois. In order that proper care may be 
tuken of this host of pilgrims to the capital the Penn- 
sylvania Lines will place in service their entire equip- 
ment, which is more extensive than that of any railway 
system in the United States. Cheap excursion tickets 
will be sold from all stations and cars run through 
without change from all principal points. The yards 
and tracks of the Pennsylvania Railroad, at Washington, 
will be kept clear in order that trains may be moved 
back and forth without interference. For full informa- 
tion regarding rates and service, apply to the nearest 
passenger or ticket agent of the Penusylvania Lines. 





Excursion to Chicago. 

The Nickel Plate will sell excursion tickets to Chicago 
and return to accommodate persons wishing to attend 
the Convention of American Tariff Reform League. 
Tickets good going February 18th to 21st, returning until 
February 25th, ’89. For rates and other information, 
apply to agents this company. 








LIST OF PATENTS. 





Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 

Reported expressly for this paper by H. T. Fisher, 
(late Ex. U. S. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland. 0. 

BEARING DATE FEBRUARY J2, 1889, 


Anvils, attachment for blacksmiths, H. B. Young, Seville, Fla. 
aaa compound for preventing, A. J. Scofield, 
eloit, 
| mpshenion, pawl and ratchet, J. W. Hobson, Bergen 
oint, N. 
Emery-wheels, tool for turning and shaping, J. D. Huntington, 
Providence, 
Iron or steel, manufacturing, E. H. Cowles, Sireland, 0. 
Metal articles with a glass lining, making, T. E. Halford and 
R. Morant, London, England. 
Nail machine, wire, H. B. Happe, Pittsburgh, Pa. 
Ore separator and amalgamator, EK. L. Giroux, Albina, Oregon. 
Pipe-bending machine, H. E. Fowler, New Haven, Conn. 
Pipe-bending and coiling machine, H. E. Fowler, New Haven, 


onn. 

Pole for vehicles, maetalite, F. H. Wells. Racine, Wis. 

Rolling metal strips, E. L. Clark, Pitesbanen, Pa. 

Rolling seamless tubing, machine for, C. Kellogg, Buffalo, 


Steel, manufacturing, J. J. McTighe, Pittsburgh, Pa. 





EXPIRING PATENTS. 
ER 
Relating tothe Mechanic Arts, Which Become Pub- 
lic Property February 27, 1889. 
Furnished by F. B. Brock, Patent Attorney, 639 F 
St., Washington, D. C.: 


Steam condenser, Kennedy and Berkshire. 


Padlock, D. Zeiler. 

Nail cutting and headin mochine, R. C. Lambert. 
Mechanical movement, Cochran. 

petal beading m machine, W. "C. Kiseman. 

Lath machine, . ‘H. Butler. 

Lamp and burner, I. W. Shaler. 

Key for locks, J. Konig. 

Combined sad iron, fluting iron, etc., A. and L. Leeds. 
Gasometer, J. Butier. 

Hinge, J. Barrows. 

Fireplace fender, W. N. Hall. 

Iron fence, 0. Wilson. 
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Now in Press, New Size of Page, 15x 24 Inches. 





iy ‘ : 
T will contain new large-scale double- 


| page maps of all important States 
/A\ (no cut-up maps). 

The entire arrangement will be new, embodying the most 
improved methods of indexing and reference, clearly showing 
the location, population, and commercial advantages of over 
200,000 towns in the United States, Canada and Mexico. 

Descriptive circular, printed on one of the maps, worth 
35 cents, sent free on application. 


RAND, MCNALLY & CO., 
148 Monroe STREET, CHICAGO. 
New York Store. 323 BROADWAY. 
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THE GREAT STUMP 4ND ROCK 


ANNIHILATOR. 


FOR SALE BY THE 


HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohio, 


jJ. W. WILLARD, Manager... 





The Yan Nostrand Science 


SERIES. 
{S8mo, Green Boards. Price 50c Each. 


AMPLY LLLUSTRATED WHEN THE 
SupsEct DEMANDS. 
No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By R. Armstaong,C. E., 
Epeten. with an Essay on High Chimneys; by 


Pinzge 
= a Boiler Explosions; by Zerah Col- 


No. 3—-Practical o © Nee Retaining Walls; 
by Arthur Jacob 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. 

No. 5—Ventilation of Buildings; by W. F. Butler 
Edited and Enlarged by Jas. L. Greenleaf. 
2d Edtion 
o. 6—On the Designing and Constenation of 
Storage Reservoirs; Arthur Jacob, A. 

No. t ongrearees and erent TA, of Re- 


No. 47—Linkages: the > mY Forms and Uses 
of Articulated Links; by J. D. C. DeRoos. 

No. or neory of of Solid and Braced Arches; by 
Wm. Cain, 

No. 49—On the Motion of a Solid in a Fluid; by 
Thomas Craig, D. 

No. 50—Dwelling Houses; their Sanitary (on- 
struction and Arrangements; by Prof. ; 


rfield. 

No. 51—The Telescope, its Construction, &c.; by 

omas Nolan. 

No. 52—Imaginary Quantities; translated from 
the French of M. Argand; by Prof. Hardy. 

N is ae [induction Coils: how made and how used 

ition 

No. 54—Kinematics of Machinery; by Prof. Ken- 
nedy; with - satreduction by Prof. Thurston. 

No. wer Gases; by A. De Varona. 

No. 56—The Actual Lateral Pressure of Earth- 
work; by Benj. Baker, M. Inst C. E. 

No. 5 7—Incandescent Electrie t ights; by Compt- 
se Du EKoncel and Wm. Henry Greece ;2d 
editio 

No. 68—The Ventilation of Coal Mines W. 
Fairley, M -5.8 

No. 59—Railroad Heonomics; or Note’ with 





wal = Bs Walls; By Jas. 8. Tate, C. E 
THE $—A Treatise on the compound Engine; by | _ Comments; by S. W. Robinson, C. 
“i Turnbull, Jr. 2d Edition. With Additions | No. 60—Stren th of Wrought-iron Bridge Mem. 
CMU" mu by Prof. 8. W. Robinson. bers; b . Robinson, C. 
mals ft 2 Sct 0 No. 9—Fuel; By C. William Siemens, D, C. L., | No. 61— ceable Water, and the Different Meth- 
t ip wpe is appended ore of, Artificial oda of Detecting Impurities; by Chas. 
WHOLESALE pes 3 c eyes , eee eee ne ‘ca— The Theory of the Gas Engine; by Du- 







=. Pine & Hardwood 


47 CENTRAL W ‘Y, 


= j : Cleveland, O. 
Fine Natdweod Finishing Lumber a Specialty. 


o. 10—Compound Engines; Translated from 
the French of A. Mallet. With Say of 
American Practice, by R. H. Buel, C. E. 2d Ed- 


ition. 
No. 11—Theory of Arches; By Prof. W. Allan. 
No. ei. ad of Voussoir Arches; by Prof. 


. E.C 

No. "13-@ases Met With in Coal Mines; eh 
J.J. Atkinson. 3d Edition. Revised. To mhig 
is added The Action of Coal Ducts. by Ed. H 
Williams, Jr., E. M. 

Me. 14—Friction of Air in Mines; by J.J. At- 

inson. 
No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 
No. 16—A_ Graphic Method for Solving oytaia 


gald Cle 

No. 1S onze Drainage ana, Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 

No. 64—Electro-Magnets; by Th. Du Moncel. 

No. 65—Rocket Logarithms to Four Places 
Decimals. 

No. y= gga Machinery; by Silva- 
nus P. 

No, 67—Hydraulic Tables; by P. J. Flynn, C. E 

No. 68—Steam Heating; by Robert iia 

He Saeed Problems; by Prof. Foye; 3d 
edition 

gant Materials; by M. P. E. Ber- 

elot. 
No. th Dyaguie Flectricity; ¥ ae Hopkin- 


PLAIN OAK. QUARTERED QAK ASH, CHERRY, WALNUT, YELLOW POPLAR, HICKORY | " Aigebraical one te Sot Gant, son, J. A. Schoolbred and B 
D BIROH, ROCK MAP LE, BIRD’s EYE MAFLE, WHITE MAPLE, re eee ow. | No. "3 -A'goographieal Surve - ahaag Geo. J. 
MELM. LOUTHERN PINE wii 17—Water and Water Supply; by Prof. W. | No. 72 Topographical Surveying) by, Geo. J. 
me... ww Oar Timber Out to Order. 42 werage and Sewage Utilization; by | _ 2nd H. F. Wa 


Prof. W. H. Corfield. 
No 19—Strenth of Senne Under Transverse 





ALL FOR THREE DOLLARS. 


EXTRAORDINARY OFFER. 











For One year at simply the Subscription Price of the IRon TRADE Review, $3.00. 


In other words, Texas Siftings, the Leading Humorous Journal of America, a $4 paper, 
for nothing. 800 Pages, 1,500 Illustrations, Free. 3,003 columns given away. 


To every person who, between now and January 3lst next, will subscribe for the Iron TrapE 
Sy. one year, and pay the yearly subscription price, $3. 00, we shall send FREE FOR ONE 

ARB a copy, weekly, of the celebrated Illustrated Humorous Paper, Texas Siftings, 

The subscription price of Siftings is $1a year. It is a 16-page paper, yerotusely illustrated by 
the leading artists and caricaturists of the day. It is published in New York and has a National 
reputation. Both new subscribers and those who renew their subscriptions to the Iron TrapE 
Review will have the privilege of this offer. 

Kemember that Texas Siftings is offered free only to those who subscribe for the Iron TRADE 
Revtew between this date and January 83lst next. No such offer as this has ever been made. 
Usually when two papers are “ clubbed,”’ or offered together, a small discount off the price of both 
8 given, but never have two been offered for the price of one. 


WE OFFER A 83 AND A $4 PAPER FOR THE PRICE OF THE FORMER, 
No one but an Iron Trape Review subscriber can get ne for less than $4 a year. 
The subscription to the Iron Trape Review, $3, should be sent direct to us by P_O O. Order, 


Postal Note, or otherwise, and we shall order the publishers to mail Siftings from New York free 
for one year. 


THIS OFFER IS NOT OPEN TO SUBSCRIBERS WHO SEND SU R 
THROUGH AGENTS. UBSCRIPTIONS TO US 


THE CLEVELAND PRINTING & PUBLISHING Co., 
Proprietors Jron Trapg Revi, Cor. St. Clair and Wood Sts., Cleveland, 0. 





Loads; by Prof. W. Allan. 
No. 20—Bridge and, —— Centres; by John 
B. McMaster, C. 
No. 21—Safety Valves: bg Richard ¥. Buel,C. E. 
Hie, ames Mi asonry Jams; by John B. Me- 
aste 
No. 23—The Farigue of Metals Under Repeated 


Strains, with various tables of results of exper- | 
~ | No. 77—Stadia Surveying; the theory of Stadia 


iments. From the German of iret, Ludwig 
Spangenberg; with a preface by S. H. Shreve. 
0.24—A Practical Treatise on the Teeth of 
Wheels, with the theory of the use of Robin- 
son = sgontograps; by Prof.S. W. Robinson. 
No. 25—Theory and calculations of Continuous 
Bridges; by Mansfield Merriman, C, E. 
No. 26—Practical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 
o. 27—On Boiler Incrustation and Corrosion; by 
F. J. Rowan. 
No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Stahl. 
No. 29—Injectors: Theory and Use; ,Wanslated 
from the French of M. Leon Peuchet 
No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Rogers. 
No. 31—The Sanitary Condition of welling 
Houses ip Town and Country; by Gorge 


Waring, 

No. pring. Jr. Making for Suspension Bridges, as 
exemplified in the construction of the Kast 
River Bridge; by Wilhelm Hildenbrand, C 

No. 33—Mechanices of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard. 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G@. W. Plympton; 
3d edition. ; 

No. 36—Matter and Motion; by J. Clerk Maxwelt 

No. 37—Geographical Surveying: its Uses, Meth- 


ds and Results; by Frank De Y: Cc ter | 
pg en Pos to fee te Wena Mae ‘No. 90—Rotary Motion; as Applied to the Gyro- 


No. 38—Maximum etresees in Framed Bridges; 
by Prof. Wm. Cai 

No. 39—A Handbook of the Electro-Magnetic 
Telegraph; by A. E 
pher; edition. 

No. 40—Transmission of Power by Compressed 
Air; by Robert Zahner, M. E. 

No. 41—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

0. 43—Wave and Vortex Motion; by Dr. Thom- 

xt Orale, ¢ of John Hopkins University. 
No. = urbine Wheels; by Prof P. Trow- 


bri 
No. 45— Thermodynamics; by Prof. H. T. Eddy. 
No. ¢ fon ing Machines; from the Frenc 
of M. Le Doux. 





. Loring, a practical telegra- ) 





No. 73— Sriabotie Algebra: or 4 or the Algebra of Al- 
gebraic Numbers; by Prof. ain. 

No. 74—Testing te An neie History, Con- 
struction and Use; by Arthur V. Abbo 

No. 75—Recent Progress in ‘Cg 
Machines; being a supplement to Dynamo- 
yew Machinery. by Prof. Silvanus P. 

om 

No. 76—) _ Reproductive Graphic Proces- 

ses; by Lieut. Jas. S. Pettit 0.8.4, 


Measurements; og Ars ur Winslow. 
wk 78—TheS Steam ngine Indicator, and its use, 


No. 779"The | Rbmey of the Earth; by Frank C. 
Roberts, C. E. 

No. 80—Healthy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: Cc “parative Tests of 
Accuracy, Delivery, etc. Distinctive Features 
of the Worthington, Kennedy, Siemens and 
Hesse Metors; by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
of Antiseptics; by Samuel Bagster Boulton 


No. 83—Mechanical Integrators; by Prof. Henry 
S. H. Shaw, C. E. 

No. 84—Flow of Water in Open Channels, Pipes, 
Conduits, Sewers, etc.; with tables; by P. J. 
Flynn, C. E. 

No. 85—The Luminiferous Ather; by Prof. D 
Volson Wood: 

No, 86—Handbook of Mineralogy: Determina- 
tion and Discription of Minerals found in the 
A ym States; by Prof. J. C. Foye. 

No. 87—Treatise on the Theory of the Construc- 
tion of Helicoidal Oblique Arches; by John L. 
Culley, C. E. 

No. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufacture 
Properties gad Analysis; by Lieut. John P. 
Wisser, U.S.A 


scope; by Gen. J. G. Barnar 
No. 91— Ma 4 Barometric, Trigonometric 
and Spirit; by Prof. I. 0. Baker. 


LATE ADDITIONS. 

No. 92—Petroleum: its Production and Use; by 
Boverton Redwood, F. C. F. 

No. 93—Notes Embodying Recen Practice 
the Eouitary Drainage of Buildings; with mem- 
oranda on the cost of Plumbing Work; by Wm. 
Paul Gerhard, C. E. 

No. 94—The Treatment of Sewage; by Dr C 
Meymott Tidy. 

CLEVELAND PRINTING AND PUB. CO., 


Cor. Wood and St. Clair Sit., Cleveland,O. 
«s* Copies sent by mail on receipt of price 
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Sebastian, May & Co., Cincinnat'. 0............ 19 
Lodge, t Davis & Co., Cincinnati, 0.. sacqadidesaians 20 
Shepard, Cincinnati, RE 


Mining Machinery— 


American Manufacturing, Mining & Mill- 
ing Co., Cleveland, 0... 
Waser. ‘Camp & Lane Machine Co.,Akron, m 


A SRE R AOE HARE OREO E Rene tO ROSES rere ee eeeens FeeeeDnseees eeeeee 


Machinery (General)— 


Lane & Bodley Co., Cincinnati, O 

Lord, Bowler & Co., Cleveveland..... = 

*Columbus Machine Co., Columbus, 0......... 8 
Machine Shops— 


Webster, Camp & Lane Machine Oe. ametenn on 


Novelty’ Iron Works, Canton, O...00.cccccecccee 10 
Machinists’ Tools— 





E. E. Garvin & Cop., New York........ssereeseeres 19 
Patents— 

M.D. & L. L. Leggett, Cleveland, 0O............ 1 
Osborne r Monre, Cleveland, 0O................:00+ 


H. T. Fisher. Cleveland, 


Pumps (Steam)— 
John H. McGowan & Co., Cincinnati, 0...... 2 


Hughes Steam Pump o., Cleveland, 0........ 2 

Laidlaw & Dunn Co., Cincinnati, 0............. 18 

E. H. Jones & Co., Cleveland. ................... 1 
Pumps (Chain)— 

S.E Crawford, Norwalk, 0............csseceesees 19 


Pig and Bar Iron— 


Condit, Fuller & Co., Cleveland, O 
Cleveland Rolling Mill Co., Cleveland, °. hos. ae 


W. F. Jarvis & Co., Detroit, ER cccictesncsegon a0 
Hussey & Pomeroy, Cleveland, 0O.............000 10 
Paint— 


Iron Clad Paint Co., Cleveland, 0............... 17 
Pipe Coverings— 


John A. McConnell & Co., Pittrburgh, Pa... 16 
Punching and Shearing Machine — 


*Bertch & Co,, Cambridge City, Ind............ 1 
Railway Supplies— 


Bowler & Co., Cleveland, 0..........-.eee0ss 10 ‘ 20 





Kane EEL, a A ORE RT iA 1 
onl Wheel & Foundry Works, Cleve- 
El naiinichonchcsuvisiaebabesnieiaienabn 18 
Railroads— 
TOE WO ee le 
Reducing Valves— ° 
*Curtis Regulator Co., Boston, Mass ........... 8 


Steel Pens— 
Ivison, Blakeman, Taylor & Co.,New York. 19 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass............ 8 
A. A. Griffing Iron Co., Jersey City, N.J..... 2 
Stoves — 
Taplin, Rice & Co., Akron, 0........cccccccsesceees 10 
Cleveland Co-Operative Stove Co,, Cleve- 
land, 
Steam Boiler Inspectors— 
Hartford Steam Boiler faapection é Tesar- 
ance Co., Hartford, 
Steel Rails, Blooms a Billets— 


Cleveland Rolling Mill Co., Cleveland, 0,... 10 
W. F. Thornton, Cleveland, oO 10 


HOP OC OEE TOO OROEEH eee + Heenan eeeee nesses eeeesteeeee 


Saws— 

E. C. Atkins & Co., Indianapolis, Ind......... 3 
Steel Stamps and Stencils— 

J.H. Fleharty & Co., Cleveland, O.............. 10 


Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland, 0..... 10 
Summers Bros , Struthers, 10 
Sheet Steel— 





i) Standard Iron Co., B:idgeport, 0................ 10 


Steel Castings— 


1) Chester Steel Casting Co., Philadelphia, Pa. 19, 








Steam Fitters’ Supplies— 
Wasewiek Manufacturing Co., Cleveland, 


THA ee OOOe BORER EMR FOS EOSEREEEEEREEOET ES OEOEEE SESE EEO ES erese 


sina Holders— 
Walker Manufacturing Co., Clevel<nd, 0... 14 
Turnbackles— 


Cleveland City Forge & Iron Co, Cleveland, 


STEER ETE T Re TOE ROR EOS EOE EEN SOOOES SENSES ESEEED eeeEes Beeeee 


ened Machines— 











Horton Manu’f’g Co., Ft. Wayne, Ind......... 19 
be Goods— 
FP. Powe'l & Oo., Toledo, ©......0+sscsccovscscees 1 
tSedgwick Bros. -» Richmond, Ind........00....+ 14 
Wire Machinery— 

John Adt & Son, New Haven. Ct................. 18 
o> INDEX TO ADVERTISERS. |: 
A 

Etna Machine (o., Warren, 


0 
Armstrong. W.C. & Co., 8 ringfield, 0... 
American Manufacturing, } ining & Milling 





Reeves Bros., Niles, 0... 2 &10 
Rand, MeNaily & Co. Chicago and ‘New Yon 12 


*Stevenson & Co., Wellsville, O.... 
Smith & Teachout, Cleveland... 
Sharon Boiler Works, Sharon, Pa. 
Schleicher, Schumm & Co., Philadeiphia, 

and Chicago, Ill 







< 80008 eeOROe HORE EERE OS SHO OREEEs teres 





—s & Bierce Manufacturing Co., Day- 

Sykes Iron Roofing Co., Niles, 0.................. 1 
Sebastian, May & Co., Cincinnati, 0 19 
Shepard, H. L., Cincinnati, 0 Sieydedtinaiencbe te unictiies . 


Smith & Silk, Cincinnati, 2... Gy rteoressteeeeenee 
Summers Bros. & Co. ie Struthers, 0 ies 10 
Seeger & Guernsey £0. New York . 

Smith J. D. & Co., Cincinnati, O... 
*Schumacher KE. A.. Cincinnati, O 









*Simpson, Thomas P. Washington, ay 
t*eogwick Bros., Richmond, Ind......... ee 
*Santley, W. R. & Co.. Wellington, Sircmaeiederds 2 
Standard Iron Co., Bridgeport, O............cccse000 10 


T 
Tod, Wm. & Co., + Foangetown. © 


" one a 
OR SOS RES E ateea aie ES 20 | Taylor & Bo, gis Foundry Co., Cleveland... 10 
Atkins, E. C. & Co.. Indianapolis, Ind... i | Tuttle, Orie & ~~ dy and eecsaibeibucessene 10 
Adt, John & Son. New Haven, Conn.............. 18 | Taplin, Rice & Co., Akron, 0...............0006 Renata 10 
B Thornton, W. Wes me Sibsadibsisinemseniissonse 10 
Bowler & Co,, Cleveland.........cccccssssscssseee. 10 & 20 U 
Bingham, Wm. & Co , Cleveland.. 10 & 19| Universal Radial Drill Co., Cincinnati, 0...... 1 
Bickford Drill Co., Cincinnati, ik aa, oncen Ww 
*Bertch & Co.,, Cambridge oo FE aaa 1 
Buckeye Engine Co.. Salem, 0............... .. 18 Witherow, J. P,, Pittsburgh, Pa... 


+Brown & + harpe Mfg. Co., 2 ig nampa 5. bes 20 
Brush Electric Co., Cleveland, 0... . 19 


Cc 


Colwell & Collins Norway Bolt Co., Cleveland. 10 
*Caulfield, J ohn Te apemeee, Ind 18 


oteees eeeeeeees 


HAeee ee nee SOE OeneE Ee! SEbeeees es Oeeeeereeses 


and. 
Cesser, C. & G. Co.. Mt. Vernon, O...... 
Crescent Manufacturing Co., Clevelan 
Curry & Co.. Meadville. Pa... 
Cleveland Flue Cleaner Co., Cleveland... x 
pean Ae Iron Roofing Co., Cambridge, 0... 19 
Crawford Fat r 0 1 









seems eeeeee see eneee: eeeeee 


WV O.... 18 
SCs Regulator Co., Boston, Mass .............. 8 
*Columbus Machine Co.. Columbus, 0.... 
Columbia Injector Co., Cleveland, ies te 
*Chandler & Taylor Co., Indianapolis, Ind 











Colliau, Victor, Detroit. nde hainhiithbiebcessbaswe~c ” 10 
Cincinnati Corsersting Co., Cincinnati, O...... 18 
Cole, J. “_— & E., Columbus, 0. or 
Chic3go, IIl... Sdntubigvodechasesrsedideessnadtiece 
D 
Dalliba, Corrigan & Co., Cleveland................ 10 


Enterprise Boiler Co., Youngstown. 0... ........ 


—- Electrotype & Engraving Co., Cleve- 
Rberhardt Wanatacturing Go, Gicveiand...” 10 
berhard Geo. F. Co., Akron 0O.......00...00000.0. 0 
Elsom J F., New Albany, Ind..................00000 10 
F 
Brey, § Sheckler & Hoover, Bucyrus, 0............ 18 
Fay Manufacturing Co., Elyria, O...........see00 
*Forest City Wire & Iron Works, » aveland-. 1 
isher & Mal aw Co., Clevelan 8 
Fisher. H. T.. Cleveland.................... cesses 19 
Fleharty, J Ti & Co., Cleoveland.......00....0sssese 10 
Gump, A. W. & Co.. Dayton, 0..................0000 19 
Garry Iron Roofing Co. Cleveland..............000 17 
Graves, L. 8. & Co., Rochester, N. Y............... 
Garvin, E. E. & Co., New York.................cccee 19 
Griffing Iron Co., A. A., Jersey City, N. J...... 2 
H 
Hotchkiss & Upson Co,, Cleveland...........ss000 10 
Hercules Powder Co., Cleveland..................... 12 


Hoppes Mannfacturine Co., Springfield, O...... 19 
Hughes Bros. Steam Pump Co., Cleveland... 2 






Hussey & Pomeroy, Cleveland..................000008 ‘ 10 
Hartford Steam Boiler Inspection & Insur- 
ance Co., Hartford, Conn... .........c.cccccessecosses 2 
Horton Manufacturing Co., Ft. Wayne, ind. 19 
Harlow Lubricator Mfg. Co.. Bogen. Masz..... 2 
Huntington & Lunt, Cleveland, 0................., 19 
t 
Industry File Works, Cleveland... cae 8 
Tron Clad Paint Co., Cleveland........................ 
Ivison, Blakeman, Taylor & Co., New York. 19 
J 
Jarvis, W. F. & Co., Detroit, Mich..............0... 10 
Jones, E. H. & Co., Cloveland.....cccccccccccccssceces 1 
K 
Kilby Manufacturing Co., Cleveland.............. 1 
ranz, Fred, Sandusky. |S MIR 19 
Kingery Mfg Co., Cincinnati, 0...........0......... 20 
Leggett, M. D. & L. L., Cleveland.....co..s.so0 1 
Lane, Bodley & Co., Cincinnati. O.............s000 2 
Lodge, Davis & Co., Cincinnati, O eS 


Laughlin, Alex, & Co., Cleveland... 
Lloyd & “terrett, Erie, Pa 
Laialaw & Dunn, Cincinnati, 
Leonard & McCoy, New York 


eeeeeeses 





MeNeil, J. C. Co., Akron, 0... . 10 
Mansfield Steam Boiler Works, Mansfield, O. 10 
BEGrIUtt, ©. doo ABDIMDUIA, O..cccccccsscsecrcccrsccsece 0 
MecMy ler Manufacturing Co., Cleveland......... 18 


Martin & Barris, Cleveland............secsessesseeee 10 


McUowan, John H. Co., 
McConnell, John A. & — Pittsburgh, Pa..... 10 
McClure & Schuler, Pittsburgh, Pa................. 


N 

Novelty Iron Works, Canton, O..............cce000. 10 
oO 

Outhwaite, J. H. & Co., Gioveland pa ae 10 

Osborne & Monroe Cleveland........... sbainticn chains? 
P 


Pittsburgh & Wheeling Coa) Co,, Gloveland... 10 
Phoenix [ron Works, Cleveland... . 19 
Powell, F. & Co., Toledo, 0..... coasidieaeanta 7 a 
Pickands, Mather & Co., Cleveiand..... inieeahaie 10 





Webster, Camp & Lane Machine Co., Akron.0. 1% 








Worswick Manufacturin lag Cleveland........ 18 
Walker Manu‘acturing , Cleveland.. ........ 
For Sale. 


NE OF DUNN’S HOISTING MACHINES, 

with over 40 feet of chain. Good as new; 

sapacity, 600 tbs. Address Dunn, care Iron ar 
Review. Cleveland. 0. 


For Sale Cheap. 


A NEW No. 4 INJECTOR, never been 
used. Address Jones, care Iron Trade 
Review, Cleveland, O. tf 


For Sale and Wanted. 


EE RAILS of every wize of iron and steel, 
new and nome hand. J.JEW 
Iron Broker, Pittsburgh, Pa. 











Wanted—Secretary. 


A LARGE and profitable manufacturing con- 

cern, in a live town in Northern Uhio, 
desires a competent man, who can invest some 
capital, to take the position of secretary. None 
but experienced man, with first class references, 
need apply. Address, MANUFACTU RER, care 
Iron Trave Review, Cleveland 0. 





xs| ENGINEERS | 22" b= Humbvaved 


We guarantee our A. & 

D. Flue Cleaners to give Steam the most perfect 

fetent anes motion entire length of tubes, and do the 
Y » "@LEVELAND FLUE GLEAVER MF’G CO. 

74 Frankfort St., Cleveland, O. 


Don . be Deceived, 

ll in ive The Cyclone Steam Flue 
ny apy the only Cleaner 

ade giving steaw = spiral 


motion the entire a ot .he tubes 
Crescen’ Mite. Co., ( LEVFLAND, 0. 


FINE 


CATALOGUES, 


The Gleveland Printing and Publ’g. Co. 


Cleveland, 0. 








Lithograph Buildine 
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SEDGWICK STEEL WIRE FENCE 


c3 
i> 


Y 





~ 


Best Fences and Gates for all 
purposes. Free Catalogue giving 
full particulars and prices. 

Ask Hardware Dealers, or ad- 
dress, mentioning this paper, 


SEDGWICK BROS, Richmond, Ind. 
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Squares. 
Locks, Bolts, etc. Pulleys | 
+ 6010 | Steel ona RIOR snsccccsetzcbovess dis 75&10@80 
P. & F. Corbear, Locks & Bronze Goods. i, Seana Senta vnepiennsatemean Soovuns 60410 Nickel plated.............-++++. “} 
Door locks, knobs and latches.......++..........+. 3 Brass Screw discount 6010 | Disston’s try squaro and T bevels......... ,> fo Oy 
Escutcheons gnd Keys .....---s+++ nes Japanned Side............ussseseesees discount 6634410  Winterbottom’s try and miter............... is 
Padlocks and padlock keys..... Japanned Clothes Line.............e00 discount 60&10 Steelyards. 4 
Bell pulls, mineral, — ain ai Pumps. eimai dis 40&10@50 
Il pulls, genuine bro » best makers............sse:--veees dis 50&10@60 : 
Lever bell pulls, genuine brons Pie — a gi “dis 60&:10@60& 0410 Blacksmith’s,.........--seseesswsseseeeseens dis39.5@30410 
soe Fron plated — Pitcher spout, cheaper goods....dis 70&5@7041045 | “‘ Lightining ’ serew — sacedig ial dis 2F&3 
u' ’ TOTZE PLBUOG..ccccceee «ceccves one. 
> r locks and latches......... i Punches, 
Store Torr PNB cs soca kth da oh caesthesccseonns Saddlers’ or Drive.....® doz. good quality. Cogs | Hindostan, No. 1, 3¢; Axe, 5% Le M&l5e 
Shutter hinges & flaps genuine a -_ 60410 | Bemis & Call Co.’s Gast Steel Drive... Washita Stone .........ssesseseeeee gio lt nalts iso 
Shutter hinges, bronze plated..................dis 70 | Bemis & Call Oo." 8 # Springfield Socket, bidet ie Ons Turkey Oil Stone. wos $0 8 End... wees ae 
Flush bolts, genuine bronze.........+-.-+.--rsese- dis 70 | Solid Tinners... saeeoaeeks oz. $1. rr wdis 55 | Turkey Slips........-.. ane ..$1.00@1.50 
Shutter knobs, genuine bronze......-...0-eeerves dis 50 “Rails. Washita Slips No 1 % b 24@2 
Shutter bars, genuine DTONZE.........-+0.000./ dis 60 Sliding Door, Wrought Brass.........% tb 35e dis 15 | Washita No 2 stone = A ~ 20 
Gash lifts, gemulne BEORBO w-cncocsosmnnns eee ais oo Sliding Door, Iron, Painted... ® ft 4c Tisd0s 1085 Arkansas Stone........ “ : 
Sash pulls and plates, genuine bronze......... dis,60 g : Steve Beacds. 
Push plates, genuine bronze........................d18 60 Rakes, ag ¥ 
peg beg yA ny ame | ie acres nee sie tenenesctionnn-vinhmeveriesiney 
ear ke ae | Meallenble = iis Woerias Shovels and Spades. 
senes J. R. Torrey Razor i. scree ccsssecsvcsscosees dis 20 Gmee Ee Hor t i... beperteteas:f 
Porcelain lined..........--.+++++++ ® doz fv 00, dis25&30 Wostenholme & Butcher............. $10 @£...dis 10 Wocser & Wines, call son eons 8.00 
W0K....-ssecseeeeesversensssssersenennes # doz $3 ps a sy | RR: SAO wivcinnesepsaenbeiengsitiigiad onveiuae $950 n Stove Polish. 
haste 38:3, is | Rivets. Joseph Dixon’ # gross $6 00 dis 10 
1 90... oseph Dixon’ &..............seesseees gross is 
ror ; No, i Sues Lchedbecde . is BO@E0 KS Iron, Thousand, list November 17...dis 50@50410 | Gem @ gross 450 dis 10 
Li Hiant...cccees pecee een | oe Neveu yyoeee s Block and Carriage. sole —_ bese ? Fo a. ” a = 
ooxsaes ing Sun.......... 
Cotten Sn scan sapuenmmongigoseuped ane ae ee "aE e@sokI0 | pens, im a ae meee aent eas co on 
Silver Lake, Beided, 5 ’ 0, $6.00; No Reds. Trowels. 
B..3.% Yo a : scone th ealeiwek aii “ SORIA: RON IIIR onc ct seiatiinen caoqetedaset ics cinbcecioapeclh aa Lothrops’ Brick and Plastering.................... Do 4 
be! Clothes, "Wo 18, $3.60; No 19, die 00; No. Rollers. Reed’s Brick and Plastering eceessen dis in 
20 $2.50;. Barn door, Sargent’s list, ............. dis 60410410 | Disston’s Brick and Plastering.. 
Mallets. Acme (Anti-PEiGI):... «ssccccorscocvscsveesicsoved dis 55 | Brade’s brick...............-seersereseree ssesesseesnees 
Bicheey -, enttnsepiabave skewomesegiee dis 20&10@20£10£10 Rope, Tacks, Brads, &c. 
Lign is 2 £10@20K10410 | Manilla. 44 inch and OVEF...-ssssssesssssesseeeeneen 15%c | New List, January 2, 1888. é 
Penfield Block Go., Lignumvite and Sisal. }4 inch and OVEF............scsscscescesseeeees 134c | American iron carpet tacks all kinds... 80@80&5 
HickKOTY........ccccree ove seecsesonerssessseee dis 30@30£10 Seana Steel carpet tacks all kinds......... ......... SC@80K5 
Mattoe nie 804:10410 | Swedes Iron carpet tacks all kinds ...... 80@s05 
Regular list... Re dis 60&5@60£10 Boxwood..... eee ig 80£10@80410& Swedes i iron BOOB neces T es 17k rd 
we at Cutters. ron. Swedes iron 
Dixon's (P.S.&W.) From 4 to 10 Ib8.....ss0e0u+ per 100 the $2.40 @ $2.55 | Tinned Swedes iron tacks... 754 10@75a1' 45 
— "sus. ‘00 $17.00 a8 00 $36. 00 4085 | ‘Seltheating..,.. fs 0789 net | inned Sw ~~ i e10@ 
-~Heating, Tailor’s........ccececcceeee oz $18 n f 
Degae CutN oF 00 $75.00 $80.00 $225.00 a, 00 Mrs. Potte’s frons, .........scceee, dis 40@404.5 | American iron cut tacks vw... son T@TEO 
ines is 20@25 | Enterprise Star Irons......... ..discount 4C po aso finishing and wank sali... Sens 
Woodruf?’s (P 8 & W) per dor No 100 No 9 Sash Weights. Cigar Ox Dats ean .ccccancsseenne 60 I0@50K1085 
3 - sa Pert $22 | Finishing nails. ...............0s0000. 70&10@70&10&10 
Hale’ oes D Po ii. dis T0@7045 DERI | sisncséecoscenteen soos Bt ee IOP De SRN, enue qalis endl wainaee* taaben r0se10@70 
i dis 30 F 
ENnterprise......se..--++ceesenneeseeees sarees sce Disston’s Circular................0+ Geren 45@45&5 d Jace SS AEE Th&lO@75&10&5 
ber Mincing Knives, Disston’ wy: panel rip ae svoweleinre , ore OR fe a eres “eaten rerione 
° *” amplon guiar..per foot Z T clout nails va y 
AM (a ous dec 25 nent kie ee W.M.&C,, Thin Back..®ft 27@29¢ Tinned trunk and clout nails. ESTE. &10 
, $3 ket B ccccccccesccccccssccccccccoess | @7i0% a 
Smith's, # dos. single, $2.00; double, $8 dis 40@45 a gl aeaeaeetnaamemnes 70&10@70& 10410 
D . White, Vermont......02+..-++2+ ® gross $3 00 @$10 00 | Common and patent brads......... 70&10@70410£10 
en en $18 @20 | Red, polished & varnished ® doz $1.50, ......dis 25 | Tinned capped —. nails... ......70&10@704 10410 
Tocker’s B res Gates. Saw Sets, nware, 
Stebbins’ pat ....cccc.csecsevcccesereres dis T0@704&7% | Aiken’s Genuine...........-ececeee0-0-- 3.00, dis 50 &10 | Stamped, Japaned i ptee'y list Jan Fo 0 108T te 
Stebbins’ eNuine.............sceeereeeeeeee dis 60£10£10 | Morrill Saw Bets No. 1 $15.00; hs RueeGUOE GO) §«——-. ssonsesnaepececetabaueninte semasnaties T5@T5 
Stebbins’ tinned ends.......00....sesseseeeeessens dis 40£10 | aaa dis 40 &10@£0 Tobacco Cutters. 
[neoia’ “a See dis ore Seatec. Datecection Mite. Co Ghataiee..... dis 20&10@30 
coville a pearnesecseerseoseoes 
; ter, No. 171. .....:0200 doz Traps. 
en : ieee Toon No __ RARE. “8 don &6, TT U0 | Game, Newhouse................seesceereseseees dis 1045 
List July 14 1887......-..-.-cvecserrssresserossss ou dis 7010 Bekins i GPROIEE sevice ccmcicosvsnsuiacoseabonanaseznt di WENN ciso5de asedsccasceccecovebstevecaicin dee aaa 60a 
Standard Penny Nails, Hikes oe rate m.....$2 50 | Family Turnbulls.. dis 30@30£10 | Wood, mouse. - xe wor holes ele 2 
nob + stage lots, $2 6) Scale Beams, List of January 12, ay ae Delusion, Boowcomers ~- grou 61 
Nuts and Washers. Serapers , ee dis 50 
Size of bolt in......... 4, 5-16 i % i % & ak Adjustable Box Scraper (S. R. & L."Co.) aie Wollensak’s Patent at ao a 
SQ UATC...cccrseeeseeeeees 2. '§ ee 
— Boe arid 154 4 on "534 5% Box. Be Riandstibncnssinessaceenass ® doz $4. oO = 10} No. 12, Flax Twine, % and ib Bells... Flee 
Washers 4% 4 6 Pee iniecesecnaniiasniaabiapinianes-<neigagel dis 50£16@6) | No. 18. and . Bek 280 
In lots less than 100 bs. B hy ada ec, lib boxes Screw Drivers, No. 36, “ sand "16c&c276 
add Ic to list Stanley R. & L. Co.’s Varnished Handles dis 65410 2-Ply Hemp, ana iff th Balls (Spring ‘Bnet 
Nut ley Mfg Oe) a Stanley R. & L. Co.’s Black Handice. die 60410 Ps 4 eth .<ee sadennene wenpihencases ieaits | } 
Binks pom ? decided aa . Prey $3 00; dis 10 Gots Interchangeatl a tga os wooed Cotton Wrapping, 5 Ballsto tb..... . ......... 15@ le 
Qe ROR DUBIN... .:.s0cssscscenmasnvencovessorsssocierse $5 00 net Wood Screws—List Jan 27, 185.. Vises. ; 
Gekum int MON SOD. <ccoskrctssunvisecnenrs oooee . dis 70) & & | Solid box 60@60&5 
Pe OR CR SE SELLE TT B Th 754@8eo | Round head iron...-...0.---cccseceocsecoseccces dis65|°:£ | Parker’s iscount 20@25 
Navy aeeeeseeeoeoe: TTT e 1h634@7c pe ee ay "Se Prentiss &5@25 
Navy .. ® th 534@6}4c | Round head brass... is 69 { £ « | Stephen’s wi aoe 
Oilers, | IRE AMEN TNO |, vcccunsocncueoninnbscnseesonesonal 65 ke Saw Filers. Wentworth’s - dis20 
Ting wand: Fc cciscesisseiiatatcnmeninnas dis 65@65£10 Round head bronze..........-sceeeeseseseseersees 60) ‘Ss | Saw filers, Stearn’s . BS k10@33! Ce lOk 14 
Brass and CoppeP....s.s++-..-+0+ dis WK10@E0K10K5 | Machine, flat head, irOM..........ssesseeeseees cee dis 55 Washer Cutters. 
Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.00; | Machine, round head, irOn ........cesove coseecneenes 56 Smith’s Patent # doz$1200, dis anie10.10 
; SO. BG GiB ccpennetermnorsinned mae eee — = ~SSEwOML .0&10 | J ~ edd | RE QTRURAEI RE @ doz dis 33% 
Packing, Steam. | Beneh, wood, beech, per dozen $2.25...........-cesese+s Penny’s......8 doz Pol. $14 00; Jap'd. 16 0 e » dia 5S 
a een Bench, wood, hickory BP ea e 18 
American Packing. ... STS ieee ea Baie, 5 MAOUNINGN Wascasduindecchatsaniblannatinmnbioummenss éusane dis 30410 
Russia Packing........ ssseee140 | Tag OF COBCD..crercsnseesseeesenenenesnes dis 75@75&10 Well Wheels. : 
Fen tiees PGi ace <<cocscnvennusevssecavncoemerenes : | Coach, patent gimlet point.........ccccececceeceeees dis 3 8in., $2.25; 10 in., $2.79; 12 in., $3.25 
Pencils, - ; Ms SNe S77 ss dnaaeieeienibenbesenteineasaniin 6634 x10 Wire. New List Jan, 18.1884 
Faber’s Carpenters?’ .......10....-s00+ high list, dis 50 | Hand rail, .......0..:s00+ sssssereeerernsesnenenseee: ones iene Miaka Se ee Frag en 
Faber’s Round Gilt.............ceeseee ® gro $5.25 net saw Tools Bright and annealed, Nos OG@i8 ..... dis0&10@75 
Picks, Bite Cabaat .. .. ncssersasemioouens ® doz sets $6 06 ° Nos. 19 @ %. dis 75@ 75.45 
R " tend, y. 4 © 1D ccsorssseeses $12 dis 60£5@60£10 Shears, = os. is 75 
ailr 07 lbs .. » $13 dis 0045@604£10 American (Cast) [ron.......-..00. dis 75&10@754:1045 Coupered Hoe. Ote to hag market list md ons 
Pinking 1 Irons. PTUDING «22. .0eeeeeees See Pruning Hooks and Shears Ti vensses Fes, ? Nos. 0 to 18 . dis 87% 
BOE -aeseeersenn vee 65e. net | garnard’s Lamp Trimmers.....-osos-v.ne W dos 83.76 | age Stel eseceorcceqeeeecoees ee dis 50 
Picture Nails. Sma TOS OE ereerreennentettied dis 2042 Tinved Broom Wire... ismias@n &10 
" : dis eymou ’ dis 60 &19410@604104 10&5 Sunenied Fence, Nos. Sand 9. eeeeesceveees di EY 
Oe ee t SOKO | Seymours Tailors SheAPEenvrnmnnendis 3%4 | AnBealed Grape, Nos, 10 to Monn gi 4 dis 5 
pase hood. oqahtne? PS ig *‘ wean Scroll candeen chong 
orcelain head Sargent’slist, dis.. i : 
i ter, complete, $10. - C caeuebeanaen eee shbebn dis 25 | Coe’s genuine. cash in w ABY8..ccceree- 65 & 3 
Porcelain head, combination lst.......dis 40410 | Les arb, Gomnplote, O600. ccesssecesessesssreeeeeose dis 25 | Girard Standard...... “discount 70810 
“ spasathane. a dis 30 : Sheaves. Agricultural... discount 75410 
Sandusky Tool C . =e = ... dis £ a oe age dis. 56410 & 3 
Pliers ‘and Nippers._ Sliding Door R. & E. fistDeo 18, 1885... is tie Saad Bowes & Call’s Combination................cs000 is 35 
Buttons Pagan’ csscccncassccoisesnninsssed dis 30£10@1{0 | Sliding Door, Patent Ro et seared ‘ Donohue’s Engeneers’............ D&'0 
Hall’s Pat. Compound res) Cutting Nippers, | Sliding Door, fot at ap eh ch dies 
we 2, 5in., $13.50; No. 4 ott in., neds MB10@33%4 Sliding Door, Corbin’s ovine TINKXERS’ STOCK. 
2 Ship Tools, Tin. 
gus ics & Beckley dis SOSS0LI0 Le a etal ee dis 20 & 5 | Banea .....cssssvssessesseee TE AS ROE Prices 
P.S. & W. Tinners’ "Cutting Nippe Shovels and Tongs. StrMits...ccrecsrercrcerrervenseocerer. soseeseresseses *. 
“Nipaae per cent. dis 10 oe ee ee re maguee inatanbintbeasnadetiabinstbnianeasiniatndaaainc auee- 
Plumbs and Levels. TEAIE < TENE... scccchcchecacnschandibbissesssennaaentaad 60410410 emma oy = ah aaa aa 
Standard Lisanne dis TORIO@TO«IN« Sieves eS ae 
Davie’ eo ene i Cee 10410 | Metallic, new Bio e E 10 in on title Sieaneal Tin Plate. 
Post Hole and Tree Augers, Flour sifters Hunter Saaialepid sidelines $2 25 a 
0 OMEL...rcccsecsccccsccvcccescesssccceres IC 10x14 225 sheets...............0e....- 
Bureka Diguors © ner’ Won 818.0 © v7.0 Slates 1G Bx38 112 shooter oc 0 
Cham per doz $9.00 | School, DY CASC.....-.rseeersersemeereeeseereenes dis 5010 3 tuts = shoots peuuiatbinncds Gabpebeseanre fe 7 ze? : 
siagak ipnassanasdeinadiigkibes tiaaue saeiaiel ROE mverrecensoeseoremeres 
Vaughan’ 8 Hollow Tube Post Hole..$13.00@$14, toe ree Spoke Shaves. aie 45 | For each additional X cada si. go@3.00 
Potato Parers, ARNE DIES. Sake IRENA = a dis 30 Coke Tin Plate. 
White Mountain................secse BP doz % mors. Spoke Trimmers. IC 10x14) Best Ordirary 
Anirim Combination.........-..ssseeseng BEEP | Bomenentexccccceswsscnsoosmeoeenscasasines B doz $10.00 dis 50 | LC 14X20 J .....esseevesserssneneeeres $5 60 
oosier ........... .B rie "$13.50 ’ oe rt a 
NA ELLIE AEDS TLS dis 20£10@80 
Pruning Hooks and Shears, 
Disston’s Combined Pruning Hook and Saw Spoons. Half and Half, in bars warranted } Gueiene 
Pdoz $18.00... .d18 20410 | Basting Spoons ..........ssseeesernerereeeeees - m Eis TOKIO | No.1, RefNed.....sccessssevrerseeseseenees f 
Disston’s Pruning Hook... x" ‘doz $12.00 dis 20410 Priteanis. acank seein ore UN T III nn, cca acccadansbenbnansmana espllantias 
Pruning Shears ............scsceee @ doz 2.75@$4.00 net | Rogers Bros. ....scerceccseercscesereeees serceeseeeee eee Gis 50 
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Bas Quotations 
Five | on 
application 
Chilled Sho 
_— ‘METAL. 

Fe. 4... ee wrveneedl 

ie Lilaipesaiieesnend 
A eee ae 
W. 3B. Genuine..........0..00. 0 5 

COPPER 
RE MN scsces.satacoiasicezstices, can 17@17% 
Ariszona............ 17 
{RON AND STEEL 
Flat Bar 
144 to 4 by % to linch 70 
4% to 6 by 3% to 1 inch 180 
1% to 6 by 1% to © inch 210 
a... 180 
1 &1% by 180 
%. %and %by % 0% 220 
Round and Square. 

1 to 1% ineh......... denn 170 
2 to 3. Sonsiss pisesenansad ipndeié ra Sécousoseignewsbanid 190 

SPAD RIMM siecigieoresstsecsbba phos sececsxcccmaiticn 2 20 
336 to 4 270 
4% to4% 320 
NUE SP |g nagstoompbninrsthemescsecn cote eeecee ie 3 40 

Oval. 
¥% to 1% inch 210 
7} Spee 230 
°° >". Ss etamaatenatenatppeukstacoitmestesn 260 
Wa SY aE Se eetereev tlie die.docdiesnece ene a 290 
Halt Oval and Half Round. 

% to 3 inch 2 80 
Y SE! pidece 240 
AGP TR senineandiaienn, sensdadadibantiiiatnadacudaiel 2 90 
A 3 20 

470 

Heavy Sand. 
144 to 6 4 And 5-16 inch.......0.....scecece-seeceeee 1 95 
L_ to 196 by 54 and 5-16 imoD.....ccc.ce cescecsscscsce 205 
% to % by % and 5-16 inch weed 25 
to % by % and 5-16 inoh........................... 275 

Hoops. 

GE Ny S| eee eee 255 
a ON Sa SAORI WP Dioincsthsthiccceninessesatsixesascearn: 265 
1% to 2, No. 19 275 
1% to 2 No. 20 2 85 
eS OS elie ns 295 
1% a i Aa 3 05 
15-16, 1 and 1%, Nos. [3 to 15. 276 
15-16. 1 and 1%, » Tos. 18 to 18.... 2 85 
15-16,l and. 20 2 95 
i ..-3 05 
3 25 
2 95 
205 
215 
3 25 
3 35 
2. 9 "8 | eee, 315 
13-* 6, Nos. 16 to 18.. 325 
13-16, WE OEE cn. neteen 3 35 
13-16, No. i hasiadongceialeahidbabitesanespinsovesisccsnatcade 
MaIU UNS esteabscrciasoeckcasseneeevove ceases coccctn 356 
3 Nos. 13 to i. Rsavbsidlbagr nay iad bytnchvonntezessoesacecaae! 3 25 


-16, 
11-16, No, 
%, Nos. 13 10 18., 

“a: Nos. 16 to 18......... 
28 Nos 19 and 20... 
No. 21 






ir i a 4 0 
%. No 22 oe 4.5 
5, 5, PRESS 2. eT eet 425 
Light Band 

TAG Co G be 56 00 B16 Dem... .cccccecesocssessconsioseceoce, 2 25 
BSG G0 OF BOO. TOE EL... csccesscceceoscorsecseces... 235 
eS. 4p LG 1) Sees 2 35 
1 to 134 by Nos. 11 and Riscbdchantysiéscoeeteneccicie! 245 
% and 13-16 by 4% to 3-16 in............ceece ooccce., 2 65 
% and 13-16 by Nos. 11 IE ecneniisasshehtenccate 275 
$3 and 11- 6 by 4 to 3-16 ATI 295 
4 and 11-16 by Nos. 11 and Dae senses 3 05 
% and 9-16 by % to 3-16 in.. +0003 20 
4 and 9-16 by Nos. 11 and 12 .3 30 

by % to $ ¢ Rh eaaese 350 


Wagon Box Iron. 


5; inch, beveled edge. by Nos, Il and 12. 275 
%inch, ‘ and 14.. 3.05 
% inch, - ny "= llang@ 12 ........ 305 
% ineh “ “  13and 14.773 25 


NE, ee, Se OS LL 
No- 15 to 17... 6 
No. 18 to 21.. 






TPPOTET ERR EEOD F9OF renee eeeees OEeeereeere 


SEE 275 
eee eeee age Ra 285 
No. 25 to 26 2 95 
No. ae = 3 04K 
THUD stcsnnethnotpubinsicsbabentcchesbeeisuaccicesu ete 8 25 


Feak. \% inch and joavter.. 
C No. I. 


CH No.1, 9 
CH Flange, - 
Extra Flange, ‘“ 
Sg ny ee ee 


Steel Boiler Plates—1-4 in. and aa 


BSaeee 





b 
96 to 100 in. whee sihameapnonsnenditimsibidiace 
Fy DOR * ieee aneeostie a ° 
By Or IR eats eetinc inti teeter ae special 


American Cast Tool Steel, 





ROUND, SQUARE AND OCTAGON. _ots.Ib 
to 2in. peatyrre. actioapapehennanpanieiesaasaae 
9-16 to cipatediinaie. setaenimeniane 
7-16 to and 2% Os Bit.ceuies. caste 10% 
8% to 4 in.. cosoceensessanbbuntseneapenneseeaabaninl 
Sto 11-16 an “yh... sneniahamiabecstanasnachiinienseaall 10% 
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[RON TRADE REVIEW. 








TRAVELER'S RECISTER. 


Standard Time. 
Revised March 6th, 1888. 
N.Y. C. & St. L. R. R.Co,— ‘The Nickel! Plate.” 


EASTWARD. ARRIVE. DEPART 
Buffalo Passenger................. 10 40am 10 45am 
Chicago Passenger............... 
Local Freight.........0.00+..::0000 

WESTWARD. 
Chicago Passenger. ..............sseerererereeeeee 6 


Fostoria Passenger... ; 
Local Freight... 1‘ 
Rock River ‘Accommodation bree 7:40 a. 


m.; 1:4 
Huclia A hessmmotntion departs 6:24 a.m. 5:% 





-m. 
All trains daily, except Sunday. 
Cleveland & Pittsburg. 


ARRIVE. DEPART. 

New York Express......... 125 pm 74am 
New York Express ............ 635pm 13pm 
Alliance & Akron Accom... 935am 32pm 
pevenne meee 8Bam 50pm 
Night Express...............0000- *5 2am *lll0pm 
Daily; all « all other trains daily except Sunday. 


Poe a? & Pan Handle Route 


C., C. Ry. , ARRIVE. 
Akron, Sot $ ‘Cin: Si er’ 540pm 
——** Co’. & Cin. Night 
siren. e rol. *& Zanesv’e Ex.. oe 4 — 
4kron & Orrville Accom...... 

The 8p m. train runs dai ay. _ Pull 
palace sleeping cars attach All other ‘oanes 
daily except Sunday. 


Erie Railway. 


Depot. South Water St. and Viaduct. 
ganive. DEPART. 





N.Y. & Pitts. Express... - 1 58am % Bam 
Fast N. Y. & Pitts. Express. “*1055am *3 000m 
Babening Aosommedsticn.. t6 40am 
Pittsburgh Express Pp — 
Youngstown Loca +8 05 

paponias div. and Pitts Local met] 40am 
Mahoning Val Aout... se casabi *4 30pm 
Pittsburgn Express... -f @r 4 1110 4 m 
New York Express.............. "8.00 DM _.....-.:s0000 


x 8 00 p 
* Daily. + ‘Baily except Mad wh "t Daily ex- ‘ 


cept Mn 
Cleveland and Canton Raiiroad. 


Depart— 
Canton and Sete o»—7:00 a.m » 3:15 p. 
Bedford--7:00 a 11:10 a. a See oan, O08 
D.D., tion. "96:45 p.m., 10:35 p m 
Newburgh—6:12 a.m., 7:00 a.m., ll: Bon. 2:00 
p.m.. amount once 9 02 45 p.m.,7 :£0 p.m., 
10:35 p.m. 
Kent—7:3v a.m., 3:15 p.m., *. :45 p.m. 
arrive from— 
Cavton and Coshocton— :50 a.m., 6:55 p.m. 
Bedfvurd—6:00 a m., *8:12 a.m., 9:50 a.m.. 1:05 
p-m., ‘:05 p.m., 6:4) p m.. 7: 0 p.m. 
Nowbursh—-6:00 a. w., "8:12 a.m., 9:50 a.m., 1:05 
p.m., 4:05 p.m., 6:40 p.m.» 7:10 p.m. 9:10 pam 
Kent—*8:12 a.m , 4:50 a. m., 6:55 p 
Theatre train leaves Gleve'and Pi: 35 p.m, and 
runs throrgh to Newburgh and Bedfo d da'ly, 
except Sunda 
Trains marked with* run daily. Ail others 
daily except Sun 
Depot at Ontario street, opposite Huron stree 


Valiey Railway. 
For Akron, CANTON AND Marrerra. 
Depot foot South Water Street 
Depart. Arrive. 


Valley Junction Mail.......... = 4am *%630pm 
Marietta Express ..... .tillam 230pm 
Valley Junc ion Express... -§ 415 pm Olam 
Cleve. & Vanton Ex......... °700pm 8libam 
* Daily. eDaily except Sante ay. 
WM. THORNBIRGH, . CARRAN 
+ Pass. Ag’t. 


Gen. Saie. 
Cleveland, Lorain and Wheelina. 
All trains arrive and leave the Union Depot as 
follows: 
DEPART. ARRIVE. 
Wheeling Express...............6452m 6 55pm 
Ubrichsville Exvress...........400pm 9Wawm 


OSCAR TOWNSEND, Gen. Mang’r. 


Cleveland & Marietta R. R. 
In effect December 2, 1888. 
GOING NORTH. GOING SOUTH. 





























No.4. | No.2. | STATIONS. | No.1. | No. 3. 

9 50am} 200 am|..Parkersburg...| 2 45 pm|11 45 pw 
11 50 645 | cone Mar‘etta.... ./10 00 am| 7 03 
12 53 750 BAR. = ERR 8 56 5 59 
100 757 ... Macksburg...| 8 49 5 52 
107 8 04 Dexter City...| 8 42 5 45 
111 8 09 ..South Olive...| 8 38 5 40 
125 | Zee Caldwell......) 8 25 5 26 
13> 835 |..Belle Valley...| 8 10 5 16 
1 56 8 56 .Pt. Pleasant...| 7 47 454 
2 0 9 08 ...Byesville.....| 733 440 
2 28 927 ‘|...Cambridge... | 7 14 424 
2 57 950 |...Kimbolton....| 6 47 3 57 
315 10 13 N. Comerstown! 6 25 3 35 
t 57 055 -Canal Dover..| 545 4m) 253 
417 1117 ar.Vall’yJ’n.lv 230 

BORED lv. Vail’yJ’n.ar seshedbiwnne 
12 15 pm)...... anton....... 1 2 
ei) Ree kron........ 12 30 

246 Cleveland 11 15am 
i ee ee Buffalo ...... 5 40 
1115pm} 620 ...... Toledo........ 4 45 

Train No. 8 leaves Marietta at 300 p. m 


Whipple 400, ty arner 415, Elba 435, Macksburg 
4 45, Dexter City 455, Culdwell 5 26, arriving 
Cambridge 7 700p.m. Train No.5 leayes Valley 
He at 450 p. m., arriving at Canal Dover 

2 m. 

Through coaches ontrains Nos. 2 and 3 be- 
tween Marietta, “anton, Akron, Clevland, and 
Toledo. wee connections made at Marietta 
with C., M.. CU. & N., Z. & V., and Ohio 
ver Lae at Cambridge with the B & O. east 
and west; at Newcomersiown with P.,C. & St.L, 
oont and West; at Canal Dover with é.. L. & W: 
and C. & P_, north and east; at sr alley Junction 
with W. & L. E. and Valley By 

K. RICHARDS, 


A. T. Wickorr, Gen. Pass. Agt. 
Ges. Manager. 


: burgh and the South East. 





THE FAVORITE 
AND 
Picturesque Route 
TO 
New York, Boston 
and the East. 


The Shortest and Quick- 
est Route to Pittsburgh 
Washington and Bal- 
timore and the 
Southeast. 


Gil) 


‘ RAILWAY. 4 





———__e-—— 


No. 62, Accommodation... epeitiiannitia 
No. 72, New York Ex Selene me *830am 
No, 72, Fast Pittsburgh Express.......... *830am 
No. 64, Fast Pittsburgh Express............ *300pm 
’ Leavittsburgh Accommo............ *4.0pm 
No. 68, Pittsburgh Express................-. +10 50 p m 
’ New York Express... 

No. 70, Pittsburgh Local Express. ns 
No. 74, Youngstown Express............0... 


AAZ 
EE 
BRBze; 


No. 65, Fast New York Express............ 

No. 61, Pittsburgh Express............sss-«+ 
. 67, Pittsburgh Express.............s0.. 

No. 63, New York Express... .............++ 

No. 63, Pittsburgh Express, .............++++- 

No. 69, Pittsburgh Local ee =. 

No. 13, Accommodation... ss +525 pm 


bd Deby .t Daily, exeent Sandoz. 
a@-This is, the only route by which passengers 
can _ reach Corry, Elmira, Binghampton. ew 
York Oly and intermediate points without 
change. o change to Boston and New England 
cities 
Baggage checked through to all points East. 
Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Depot N. Y., P. & 0. Railroad, South 
Water Street an? Viaiuct, Cleveland. 
A. M. TUCKER, Gen. Sup*., 
Cleveland, 0. 
L. P. FARMER, Gen’! Pass. Agent, 
pew York. 
W.C. RINEARSON, Ass’t G. P. A 
Cleveland, 0. 
M. L. FOUTS, City Passenger Agent. 
141 Superior Street, Weddell House, 








Cleveland, 0. | Clyd 





The Picturesaue Lehigh 
Valley Routs. | 


Two through trains with Pullman cars at- ' 
tached are now run via by this beautiful scenic 
rocte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. M. and 3:40 p. m., Buffalo 9:15 4. 
m. and5: p.M., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
.he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’! Pass. Agent, SouthBethlehem, Pa. 





Pittsburgh & Lake Erie Railroad. 


“Cleveland & Pittsburgh Short Line.” 


Sixteen (16) Miles Shorter than any 
other route between Cleveland and Pitts- 


5 THROUGH TRAINS DAILY 5 


FAST TIME. NO DELAYS. 





See that your tickets read via 


The People’s Favorite Route. 


E. HOLBROOK, A. E. CLAKK, 
Gen’! Supt. P.& T.A 
Pittsburgh, Pa. 


Gepivation Registers 


MANUFACTURERS’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy, 
Company, seven spaces for amountson different 
property, amount of policy, amount of premiums. 
time of expiration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription to the [ron Trape 
Review, price $3.00 per year. 


Address, 


Gleveland Printing and Publishing Go. 
Cleveland, Ohio. 


A |. BABBITT. 


The only genuine Allen’s Black Lead Com 
po ound Babbit- Perfect satisfaction guara teed 
he cheapest metal made quality considered. 

Address all orders to’ W. L. FAY & CO., 
Sole Mfrs., Elyria, 0. 
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WHEELING & LAKE ERIE 


tiME TABLE—IN EFFECT NOV. 25, 1888 
Central Standard Time. 










































































EASTWARD. | No.5. | No, 7. |No, 9.*|No,13* 
Toledo..........lv| 745am| 110 pm| 460 7 45 Pu 
Jak Harbor..ar| 8 41 2 5 45 sic 100; 
Fremont.........../ 9 06 233 |’ ae RTE 
Clyde....... ss | 9 22 249 ) 5 Seat 
Bellevue -| 937 3 04 A ee 
Monroeville..iv| 955 320 658 205 am 
orwalk ....... ~|10 10 3 40 717 217 
Weilington ....../11 00 4 30 8 12 2 55 
_ eee 11 53 517 9 20 3 42 
Orrville ar|12 20 pm} 5 45 9 50pm | 410 
Orrville 112 46 6 05 6 35am) 635 
Massillon. 120 6 45 718 718 
Massiullon.. 1 20 6 45 718 718 
Navarre ... -| 135 7 00 735 710 
Valley yun y.| 2 20 735 8 20 8 20 
New era 2 23 748 8 40 8 40 
Sherroasvuie...| 245 8 00 9 00 9 Ou 
Leesville .....000.| 252 8 08 9 20 9 20 
Bowerston....ar| 258pm| 8 15pm | 930am| 9 30am 
Canal Dover..... 253 pw}... ba 
New Comerst’n| 3 °5 
Cambridge. ...... 424 
Macksburg ..... 5 52 
Marietta........ar! 703 pl... uf 
WESTWARD. | No. 6. | No. 8. | No. 4. |No. 2. 
Marietta ...... Iv) fee SU aa, a 
Macksbureg ...... 17 57 LS ea Maite 
Campbridge...... | 9 27 EP PERRI Seier some 
New Comerst’n 10 13 315 RS I ; 
Ganal Dover.....|1055 am| 3 57PM |............}...0..00c00, 
Bowerston........| 1045 am| 350PM | 5 55 am AM | crccresseees 
ero 1 3 57 6 02 | cabecaeneeh 
Sherrodsville...|11 405 610 |.. 
New Cumber!’d 12 417 622 |. 
Valley Junc...../12 10 pm| 435 7 See 
-|1 510 SN eee 
| 105 5 25 8 00 
140 6 05 8 58 
145 6 35* 913 
: Iv} 218 | 704 | 942 
Wellington ......| 3.05 743 10 33 
Norwalk........... 355 830 (1130 7254M 
Monroeville.....|407 | 840 [1145 | 735 
Bellevue........... 423 945 (1159 751 
- EE 439 {1000 (1215 pm! 806 
Fremont........... 455 |1017 2 30 8 23 
Oak Harbor...... | 2 = eee 253 8 45 
‘oledo.......... ar’ 620 pm'1l115* | 150 pm! 9 40am 
No. 27|No. 25|Huron Divis’n.|No. 26|No. 28 
450 pm} 7 40am/Ar.. Huron ..Lv! 85am! 5 30pm 
432 7 22 |Friese Landing; 910 5 45 
i u 2 oui Milan ...... Pk ie Pe 
vw § Vv >) 7 r r 6 
Ar 330/Ar am|~--Norwalk... “|Lv 1130|Lv_ 8 30 
| ae Monroeville ..}1145 am! 8 40 am 








* Daily. 

Train No. i3 leaves Toledo *7 45 p. m.; arrive 
Monroeville 12 15 a. m. and Norwalk 1235 a.m 

This road is now open through from Toledo to 
Bowerston, connectin — the Pennsylvania 
System for = points 

HROUGH aay SERVICE. 

Between Toledo, Cambridge and Marietta. 

and Bowerston. 
and Akron, Youngstown and 

Pittsburgh. 
** Chicago, ——. Youngstown and Pitts- 


M. D. WOODFORD. “JAMES M. HALL 
Gen’l Manager Gen’! Pass. Agt. 


Scioto Valley Railway 
TIME TABLE. 
In effect May 27, 1888. 

THE SHORTiINE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 

TRAINS GOING SOUTH. 


























STATIONS. ] No. 2. | No. 4. ) No. 6 
Columbus............ Lv| 710 a.m 1125 a.m 5 25 p.m 
Valley Crossing... | : 30 ‘ {1144 5 45 ** 
Lockbourne ......... ae “iin “ito * 
| ee q 55 ‘“* |1207 p.m} 610 “ 
Circleville............ 815 ‘* |1226 * | 630 ** 
Kingston.............. 834 ‘* 11244 * | 649 * 
Chillicothe ........... | et Meee ta 

7 ES oa. Tae: eae 
, 9 “ees 946 ‘ |214 *| 820 * 
a 9§8 * 227 * | 838 ° 

ae 1012 ° | 241 ‘* | 847 * 
Lucasville............ ma * life ¢ ee 
Portsmouth ......... 10% “|32 * | 9% * 
Sciotoville...... ..... ne “is “| 9a 
Wheelersburg ... ne “ise * 1398 * 
Havernill ............ 1129 “* | 359 ** {1004 °* 
Hanging Rock...... l4v “* | 410 * {1015 “* 

OMREIN <ccccssstotnses 160 ** 14D * 11025 * 
Petersburg ........... 200m. | 430 “ 11035 °* 
PO ee Ar'1230 p.m‘ 5 00 p.m 1105 p.m 





Trains Nos. 2 and 4 daily, except Sunday, _ 
Train No. 6 daily 
Train No. 6 fais supper at Chillicothe. 


TRAINS GUING NORTH. 




















STATIONS. No. 1. | No.3. | No.5. 
pS RR Lv! 245 a.m! 905a.m| 535 p.m 
Petersburg ..........- smh * (8B * | 6e * 
Ironton . ao nae” [oe @ 26s * 
Hanging Rock ..... $36 * | 956 * | 625 * 
Havernill...... ...... 346 ** 11007 ** | 636 “ 
Wheelersburg...... 406 ‘“* |1028 ** | 655 “ 
Sciotoville..... - (43 * OS * 17a 
Portsmouth n° woo ira © 
Lucasville sap * 1“ 17a © 
Big Run.. sa ' ine ite « 
Piketon ta* Te” |e * 
Waverly.. 530 “* {1201 p.m| 820 “ 
Sharon ... 540 “* a on 2 
Chillicothe 635 * | 110 * | 906 * 
Kingston .... on (ean aes on 
Circleyille......... . toa 1 ieee @ 
ER 7m * 1165 * 11008 * 
Lockbourne ......... 70 “* | 336 * loge * 
Valley Crossing... | 896 “* | 239 “ |1031 * 
Colurabus............ Ar| 820 a.m! 3 00 p.m (10 50 p.m 











Train No. 1 daily 

Trains Nos. 3 —~ 5 daily, except Sunday. 

COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada, can be found at the following Stations: 
Columbus, Circleville, pingnen, Chillicothe 
Woversy: Portsmouth, Ironten, 4A 

shian 

For further information relative to rates, con- 
nectiorps and through time, call on your Ticke 
Agents or dro, J.R BINSON N, 


9 ill 
Gen’) "ass. & Ticket Ag’t, Columbus. Ohi- 








Fs, Wayne, Cincinnati & Louise 
THE POPULAR ROUTE 


NORTKandSOUTH 


THE DIRECT ROUTE TO OR FROM 


FURT VAYNE, 
I DIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 


MILs MUERTE? 13 


Fort Wayne and Indianapolis 
Than any other Route. 
2 


eS ote lORTER 99 
By 3 HOURS, Between 
Louisville and Fort Wayne. 
Ask for Tickets 
—VIA— 


Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all Agents of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 


W.W. WORTHINGTON, S. A, WIKEL, 


Gen’! Supt. Gen’! Ticket Agent, 
FORT WAYNE, IND. 





WEST’S 


MOULDERS’ TEXT-BOOK : 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and original rules for 
btaining good, sound. clean castings, and 
giving detailed description for mak- 
ing moulds requiring skill and 
experience. 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in 

iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry oreman 
member of the American Society ot Mechan, 
ical Engineers and of the Civil Mngineers’ 
Club Of Cleveland, Ohio. 


12mo, Gloth, #2,50 


Fully illustrated and with complete index 
Wil be mailed, prepaid, on receipt 
of the price. 


On receipt of $3.00 we will send the: abo 
book and the [ron TrapE Ravine for ~ 


Address 


CLEVELAND PRINTING AND PUB. CO 





CLEVELAND, OHIO. 


icant ill 


aN eens 


shetaalaloe 
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to 6 in... ' 11% | Malleabte umions...........-e--rewserres verre" 67% | Double Extra Strong. double list of Extra| “There is but one means of obtaining 
4, to 9-32 and GYG tO 7 iM. .serssersereessraeereersesesers u L flange UNIONS...... seeeseereeresererreees S Strong. business, publicity—one means of obtain- 
en 5 seasnadunetensocerenosenbprecoresoryororesunnororer rs re f°% | et to —, 50) lng ae Rs | 10 ing publicity, advertising.” 
Flats. tb Vast iron HANGEOS. ..cccccsercevcescerensccces sess eoeeee 70 ee ot a —LorpD MACAULAY. 
: @ aic ots.Ih | Manifolds an expansion pipe hangers...... 674) || 8 : S| |lSTsS 
2 to 9-16 wide by 2 to 96 thick..........---+ssrersersser Hook. ring and expansion plates. coil on =15 a S | ots 
wessemer and O, H. Steel. tan dss"Gicbe, angie, check, cross, 4\ |; [#3 35 To be ready April ist, 1889. 
Machiner base orioe Oa safety, butterfly. throttle, back pressure | Lease i * les 
Tire inery pegs — 02% . and ot valves, expansion joints.....-----+- 2 Qe | RR x | cay SEEGER & GUERNSEY’S 
Ss ene ANGRY SR RECS OR TOD COCK? .cccccsressecsessccnsscerncacerssscnonenanoenseerr® an ~ 
cf a tS Straight way valvet check, cross safety. - (28 S| |S| g NEW 
Toe Cal pnccccecoosseoesossoscveccceceosese® d radi ® al ® e . 65 | a 2 ~ i 
Cutter Shoes. tapered and burr... 03 Throttle aos ge VOB.cc..ceecveeccccecsessrssensoeses | QR ¥ z 
i i i tterfly valves 55 os 
For extra 81Zes, see classification below. Brass: Fin. globe valves, W | c-) | pe BUSINESS CYCLOPZDIA 
Machinery Steel. brass Wheels....... ..-.0sseeseseseesees oa age wentueven 45 | 138 = cS | = 
ROUNDS AND SQUARES. Brass: Steam, service, meter and union i a | 
ae _ per th ex.| pmeten oons sicn joints and ston 8) |e les s| |5| ov THR 
1to3 Gin. Amel. .ssssssersssseeeensennennes -bas Mississipp\ ZAUZC COCKS...ceeeeneenerssersereseerees 55 lx 2 ab * 
Mes sssneennnassees 0. agham Ms ee ann wal S ol 
Gate ge 1.0 | Gas proving pumps.-.-n5: | fe olz TAS 2 
i 11-16 “ 03 | Gil cups. tu ricators and air COCKS.......++--++ 65 ae} om a 
. 7 16“ “0.4 Cocks for steam gaUgeS....-.+--+---e0rsrssrerereee** 65 \~ S32 = 
2460 011.32 eae PR A conga cocks...... sasesscsccssoscccsacsssosocssssasooenss SD 1g =~ | 
ROO SD Lescsesseccgugunngrsseseonnpesssoneageransstee! 0:7 | COMP. BAUTE COCKE....---r:-riverrnng ry — ks i| z <7 ‘ 
schine cutting, specified lengths, ab’e 24 in...0.2 a steam whistles and whistle 65|% Sl ao a | g —— 
Machine cutting, specified lengths, 12 tout in..0.4  oreeene pem 50 &10 | & | == ee 3 
ac ine cutting o specifie eng s less an | Gas fixture Httings. sot washers... ‘ . | : 4 fas} = 
12 inches, according to contract, but not less than peewee Sen and street washers... Spec') =) S| gia SLi i 2 UNITED STAT ES, 
0.6 cents on each size extra. awing, one-half | q e Xe8... ion range boilers — pecl | ej | %° 3) < es e 
of the above extra for cutting. aivanised Wrought 170m int eemncrqece: OOS | ba lwo | SB = a) \< 
Tb ex. a ns wrought iron range boilers, 10 = = “ ~ > x 3 Ss For Domestic and Foreign Trade. 
arger . | : 
"5 | Stands fOr SAME......00e-+eeeeneeeee0" . #12 | % i| Oo) | 2 el s 
"3 | Copper bath tubs-......0--+--+++- : ¥ Ue a a a |S | +| 2 cm 
| C0808 weet Spee'l | |= | RB) & el als | EB 
‘....0.8 | Cast iron 80 , ose . e 
% to1716in., by 3-16 and 7-32 in. thick...........0. Nec Ton S01, PiPe Fttings, to 6 in. inclu- ais | @ i & P| jell ois Our National Staples and Specialties. 
8% to 17-16 in... by Yoand ig nen Sr axaditene yi Fag gem li Bac, hae gcd vopeuaegese OME S \2 : a a a “9 | 8 
8 -16in., by 4 “°° eae i TON) SINKS....cccceceooes cence ceeenesererersonsorerss \ ay ° P ’ 
te tae in . ¥ 16 and 7.32 in, SRICK....ccccoeed 0.6 a S1OP SINKS........eeeseeeereresrsererseereeres 70 ie a | a8 A ix © | Showing where ANY ARTICLE oF AMERI- 
to tL i6 in. by 4 and_ 5-32 in. thick. .......... 08 | Drive-well points....... re cae 50 | 8 |sey 3 EE CAN MANUFACTURE can par- 
84 to %4 in by 16 and ay ie. thick... Be, 20 vin ayy werk ikke eee, aoeee |3 =) |x : | = lF 3 cha ; 
3- in., 16 and 3-32 in. thick......... ain, tray and ba ibbs, stops, saa 3 > wee 
wos ine 1i6 and 332 in. thick............... 10| stops. hydrant and ball cocks— rougn ...... 60 x | Qs opal, ti 2 A COMPLETE REFERENCE BOOK 
These extras apply on Tire, Toe-Calk, Shoe Finished. do.. ..sessss--ssssees sesessessreenrsseeres 55 | gia inci at x | ae 
and Flat Machinery Steel, also on Cutter Shoes. Compression: : é ae | 42 i -| for Manufacturers, Wholesalers, Jobbers, Re- 
SFRING STEEL FLATS. ots. ex, | Posh and fin. — tray and —_. cd ER, SO - & tailers, Commission, Export and 
1% to 4 in. by No. 4 gauge to }4in. inclusive,base | — drant and ball eel jacs Seces eatsgpeeogers faa 60 >" | hd —; . Import Merchants, &c. 
1 and 1% gt A ped ny) ee — ‘i “ae Basin cocks, F pox ag 1 to 13 inclusive...... e + :] il-g 
o3 in. -5 87 OF > 2 IML ..-cccecccereoecorsccocees Bee: i 
% to 3 in. by No. § gauge to 10 gauge * ...1.0 ; Shampooing and sink cocks Fe acntees 45 a| i3 mY, | P fe { Cc E * $5.00. 
% to : in. by No. a gauge jo 7 * a Pantry COCKS.......0:.-s:ceerseseesnsneesnserees 55 a\ is a]: 3 
3 in, by No. Ii g a 3. i IMKIETS...-..see0ereeeeeee>++ o| « |: : : 
8 to in, by No 1 ange 29 2 ange, ~ <3 | Double bath oooes and chain sae a |E| € S| ||| a compieteGyslonodiafor Bayer and feller 
82 to 54 in. bv No. 17 gauge to 20 gauge “ ...5.0| Hose goods, plain and water back coup- eu eS ¢ | ig in all Trades. Bound in Cloth. 
$2 to 8g in, by No, 21 gauge to 2 gauge | 6.0 | NiMgS nies e  fnce, Der 6 6 | S| 3k 5 | is In Leather, $7.00 
Bessemer and Open earth cut to length, 24 | Boiler couplings, ground face, per \ 5 iA 75 a s ee} ‘ ° ° 
neh and over 1-10 cent per Ib. extra, ANG UNAET, |  set.....esesscerrssrercesseetserscrserseseonsse® $1.00 net | |e Hes 7m 28 e114 Published by 
y special contract. Boiler. couplings plain face, - m 5 va 3 = so FI 3 a 
ND SPRING STEEL. ts. SOte.cccccsesece sosssscoce seesencccccoscnsecsseseet ne Pics 35 $14 
Rr oh xg c aoe Basin, plage and gta - oF R535 - é + | THE SEEGER & GUERNSEY cO., 
wash tray plugs " = 3 
ote 716  eanamnebea 0.2 | soldering nipples. 7 3| 38 Sand a|s 2| 7 Bowling Green, New York, U.S. A. 
Pe) semaine 10 Soldering unions 65 5 = ee S| c| 4 : ; 
ey Sa ie ‘1's | Union joints 65 318s et: ~| g\e| , Trade Lists furnished. Correspondence 80- 
U4, inCheS....+++s++0+* sacessenseasensnseeeseeasesensersnser accessors End ferrules..........0+++- ; 70 Sire g: g 8 : licited. 
English Tool Steel. Street washer screws, checks and guides..... 60 _'® ey 2 mT | Qual ag Agents wanted everywhere. 
Jessops.-cccersoresese-cersssevencncnecssrsrsvensseeserse soseeees 16¢ ap herd and basin clamps. bydrant 
Hob on’s “ Tesah*? .. .cacascovsnnnrsasecesesnse ? _.16¢ Pi OTS... cccerecceccereeee i ai ee ceecscsscerssesesseveness 60 
66 SOIC! ”? ..-seereceseessereneneensansrssseenenes So | Pipe taps. nommeee ee e Order direct from the 
Burden Boiler Rivets. Pjein wipe Sones ane one DAP a Iron Clad Paint Co tron Clad PaintCo 
4, % ne and %4 inches, quameter ee 4 00 ye Girard ogrienitaral sesseeeeese sneeee “ = » " 
ridge 34, %, 11-10 an inc. am Seoceed KS 5 ~/eeeenwnencccone : } 
heltound Onstings a Still son ve oor os? | Factory 75 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, : rae ,. ity 
Furnace floor and straighteni plates.....14e 34 Bemis ee 2B &5 | suit for using an cle 
Housings ana castings not otherwise specified ‘ sig Rouse......e00---+- CLEVELAN Db, OHIO. made in violation of the 
Guide pat B45] pine tongs: Brown's aaa | Band now owned bi 
Tide PlAtEs.....ererserererereresrrreenersereersneerenerss Cc ipe tongs: rown’s adjus r y 
Spindles ane cogoting >" SS. 140 wails It Plain - | this Company. 
and rolls and pinions, large S120.........r0++-+-+.; c ” ATOCKI....00 vereeesersseeererreerenessees 
ay roils and pinsone, small BILE. --eeree-ssserneZGC - Bobhins CDBIN.....cccereerrererseeees | IRON CLAD PAINT 
{pe Mill GAStIDGS......---ror-rrrsvereerneerrereereserers c ee TOCK’S..-.-sseeseereeesesserenrereseeeeees } j - 
Rolling mill castings under BODD....... ..cccccceeseees 2c | Vises: Plain pipe... 1s the most dur 
Spur and bevel wheels, large....-.s--+-+ser--+00-5 3¢ *  " Smith comb.. | able most fire- 
Spur and bevel wheels, small.......-.s-sss-r+srere 3}4c & — Parker’s COMD...crereres-essereeenesrerenres f Ch 
Pulleys up to 50 inghes ee oibelasteneiniainetatntl . 40 ‘a we Bauer’s pipe and bolt............esrereer proo and Cheap- 
ulleys OVET 30 INCIES...-+e--serereererererneveee -.379C achinists’ ! AMMETS...-+sss0seerrerereres serereeres 
Engine castings, light .....---vse-sss-srerevererrerees Ge Corper $6 pnoeneneonecococoseresesssoocenes est Paint made. 
Engine castings, avy...--c---rsseee -seeeerenn--S74C Pipe cutters: Stan wo0d........scecccsssereeeeerercers FURNISHED both Dry 
SCRAP IRON AND OLD METAL . and Ground in Oil. 
Net Ton. Fs Saundere...scccccreoeeccereeeseeseenes 
No.1 R. R. wrought SOrAp .wvenere: sv Sr o0 | acca hte ellarsand hued MamnBisennnroee Used by Meer Se 
ae : a ce po Serewing StOCKS...-.-r.-scereeseeneeseeees ee See 
0. 1 Machine cast SCFaD...-2.,..0cverseseseeseore" Armstrong's adjustable stocks and dies...... 25&10 
mere 1 (free from burnt iron)........-+-0v " 4 Waste, at manufacturer's prices. aie , t 
MALO DOTB-vocescnenwssessrescovesencssssoorensensereeoeeni'* tters’ COMONE...-eeeeeeeeeeeeeeerees a pec’ 
Pines and flues (Clean).......--.-+-+-ssrsssseseersees 13 00 Hair BS rae lapstnnnnith "“Spec’l C | d CG -Q p SS 6 p ny 
Se OB nnn secseee sonencccccecsesenscccessssoosscsens 38 Riley Bros. cement.......-.--- "Spec leve an 0 erative ove om a e 
: oop an ANA ATOD......eeeececeeseecesensensennnensnees 44 Otley Bros. steam packing.. ‘Spec’ . 
free asec iron secs ccocsevccoocccooocccseensocseqeeeeses hes Mineral wool depts Pa “-Spec'l —_——_ MANUFACTURERS 9k— 
eeeeeereececes seeeeees Heeeree Sree eeeeee u rica ing compoun geeccccrecccenesseseneseteseres pec 
AXle CUTTINGS .......-cessensseseeeesssereseneneerres scenes 16 00 i i 
Wreesnt turning (free from CAB) ..0--eeseere- 15 00 aera ghee a plage apples, bisck ‘ li W d Pl b ’ Si k 
c i Oily ArilliMgs......+-++-veee-e0-+e00 i“ * and galV.....sccescessssecsnsssssesssensssnsnsessnesnensess toves, 0 0 W are an um ers 10 S 
en ccrecnerem-cnerern’ Standard Wrought irom etsaen Gas ane 
Uncut wrought iron boilers......v.--+ssssssssss ~ 10 00 a, .......t.. eae . 
Steel boiler plates .....sersssessssssserssrerssresensrens 14 50 : *e PRINCIPAL HOUSE : 
Old iron T rAails........cessseeerereres gross tons $2700] ase] :3| ; | a8 a 
Old steel rails ~~ BO 238 3 3% oS é | qé., sae e293 26 to 36 SUPERIOR STREET 
AT WNOCIS .....cccsrerseseeseenrseneesenenerseneres woenones S89) S2'9| Sag) 2 | gos “3n| = ’ 
Old conse eae per Ib : Ess Fal Ee 2 ee aes ces On the Viaduct, CLEV ELAN D, O. 
Heavy selon wens om Hf ‘ZA | - | BS "ae ' 
ight yellow Brass.. 6 |_| | | ee Chicago, Lil. es Moines, Is.” 
Scrap 4inc .- 3 In. | is. Lbs. BRANCH aousns: Indianapolis Ind. REPOSITORIES | Minneapolis. Minn. 
Tea Lead .....ceeseereeeeeeee 3 004 | 005 | .068 | 024| 27 005 2-1m St. Louis, Mo. Kansas City., Mo. 
Heavy [10nd a.svssvssevssreenssceeestonsss 3%| Zloos | 005 | .088| 042) 18 | O05 
WROUCHT IRON PIPE. 004 | 005% .091 | 056 18 0 05 
coors bie am) ae) SH) ie | 88 
s -Ado | > 
mcrae ay | oie) Ss) | bak | anal Oar 
Wroucht iron pipe: Butt black.........- X str 1% 0 td 025 | “145 | 268 11% 008 i X 
XX St seensseqnnenengeeeeniessnnanensnennsenggerees 52%| 91028 | 032 | -154| 361} 1] 010 ‘ 
Ww repens wee pipe: Lap black........... X str 62 2% | 044 | 049 4 674 4 015 om 
ZK SEP. ccrccccccceccccceccssce ceases ccccsonsscsscssencooese 4 106 K § q 
Wrought iron pipe: Eutt galv........s--+ m 3 4 | 086 "296 | 900 8 025 i > 
= ap * 2 088 | 100 | .237| 1066) 8 | 036 — = — 
Lap-welded boiler tUbOB....cerrsersernereserssrenses 55 Ww 4 | 125 246 1249 8 045 ? t a 
i TIVE PIPO.....scecsesereneensensesenennes —seeees 5 120 | 150 .259 | 14 50 8 055 < 
send tye. mtiBe eg fel § 118 2 | Be | em | § | 97 $ GARRY IRON ROOFING COMPANY, 
Sheet Von d -ocozerni sie sy ERNE Te as 524 3 12 7 32 | 2 Is 8 1 ov x The Largest Manufacturers of Iron Roofing in the World, 
p PIPO....-ceecereeee 9 370 Z b 
« $e Fittings....cere- 30 : : "366 | 4006 % 1 Oo | MANUFACTURERS OF ALL KINDS oF 
Patent adiustable ells.......-++++ 40 0 ‘7% "975 | 4502| 8 | 1 3D ? | tron Roofing, Crimped and Corrugated Siding, Iron Tile 
Globe ventilators.......+--..++- 60} 12 | 650 375 | 4900 | 8 2 50 or Shingle, Fire-Proof Doors and Shutters, 
pe eee : 30 | 900 ‘35 | sau | 8 wan Ore Push ont ee 
Axvending condaci pipe and fit ings eevee 40} 15 11000 “375 | 620 8 Iron Frames for Roofs and Buildings. 
ast iron piece ttings for wrought iron “ : No. 152 MERWIN ST CLEVELAND, OHTO. 
pipe, black and GalV........vseressererssreeeerne 70| Extra Strong. double above list. * iJ 
Bushings and - + maid hime eseesenneeeseettt 75 | Double and strong 4 times above list. ea Send for circulsrs and price list No. 
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NEW TARGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
' 25 to 1.000 H. P. 


These engines are the combined result of 
Jong experience with automatic cut-off regula- 
tion, and most careful revision of all details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
. tive speeds. Highest attainable Fconomy in 
Steam Consumption and sunerior regulation 

guaranteed. Self-contained Automatic Cut- 
of Eng nes 12 to 100 H. P. for driving Dynamo 
Machines a specialty. Il'ustrated Circulars, 





— with various data as to practical Steam Engine 
Construction and performance, free by all. ‘Si 
BUCKEYE ENCINE Co. eee: = 


Sa) 4 tg: L. SIMPSON, 301 Telephone Building. 18 Courtlandt St. N. be 
¥ Ob Pen ‘ROBINSON, 154 Washington St., Chicago, Ill.; ROBINSON & CARY, Me 
‘aul, Minn 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania 
Delaware, Maryland and Virginia. 


THE CLINE ENGINES. 
Upright Engines and Boilers 


1, 2, 4, 6,8 and 10 Horag@ Power, just the thing for Spice Mills 
Cotton Gins, Laundries, Elevators, Creameries, Hoistin ne and 
Drilling, Electric Li ghting, Printing’Offices ,smal! wood and Iron 
Working Establishments. On farms for Sawing, Pump ng, 
Threshing, Feed Cutting, Farming, Grain, etc. Butchers’ and 
Sausage Machinery. 


STEAM YACHTS, LAUNCHES, Etc., 


Mannfacture Power Foyery Wheels, Power Lift and Force 
Pumps, Smal! Speed Lathes, Heavy Jack Screws, Sav 
Mandrils, Iron Shapers, Hoisting Machinery, &c. 

8@-Please write for New Catalogue. 


ELMER E. CLINE, 


Box 1116, 50 and 52 Ely 8t., - - ALLIANCE, O 


par Wien & FOUNDRY WORKS. 
i ; : 7 Smatmee MAHER & BRAYTON, Proprietors, 


Manufacturers of 


: _ Car, Engine, Truck and 
Tender Wheels. 
RAILROAD, ROLLING MILL 
and Machinery Castings. 


and Street Railroad Wheels 
and Turnouts. 


Chilled-Faced Railroad Frogs. 


Office: 20 Carter Street, 
Works: Cor. Carter and Collins oe 
z Cleveland Ohio. 









































—THE— 
oy (\— ~\ a Cincinnati Corrugating (0, B 
= ff. oe a Sole Manufacturers of the 
—( 21H Beer H El= a Improved Edge Corrugated Iron, 
D =-3 EN i ay SS ie et For ROUFING AND SIDING. | 
= = Be x ae | ~ig Also Superior Plain Iron and Steel Roofing, 
a. SSS = ven] Ceiling, Lath, etc., 


CINCINNATI, OHIO. 





Euntington Gz TLaurt. 


Manufacturers of 


Quick Return Drill Presses, 
SPEED LATHES and CRAB WINCHES. 


Ba" SEND FOR CIRCULAR AND PRICE LIST. “3a 


{3 Champlain Street, 
CLEVELAND, = = @QOHIO. 


INSURANCE POLICY RECISTER. 


Is needed by every Manufacturer. 


ONLY ONE DOLLAR. POSTACE PAID. 








We will send the above Register as a premium, to all new subscribers, who send in 
their names for the IRoN TRADE Review, for one year. Price, $3.00. 


THE CLEVELAND PRINTING & PUBLISHING CO., 


PUBLISHERS, 


WORSWICK MFG CO., 


CLEVELAND, OHIO, 


Maufacturers of 


Malleable & Grey Iron Fittings, 
GAS AND STEAM FITTERS’ TOOLS AND SUPPLIES. 


Bas’ SEND FOR PRICE LIST. “@& 





Desiring to extend our manufactur ng department _we are disposing of many articles which we 
have dealt in as jobbers of Plumbers’, Gas and Steam Fitters’ Supplies, a ‘ist of which we will mail 
on application. Many of these articles we will close out at less than their market value. The 
attention of Steam Fitters, Plumbers and Gas Fitters is invited. The list embraces : 


Ground Key Work, rough and finished; Rough and Finished Bibbs; Compression 
Wire, rough and ‘finished ; Montgomery, Doherty, Broughton, Whittaker, Fuller 
& Zanes Work ; Hose Goods ; ; Enameled and Earthenware; Closets; Sinks ; 
Urinal ; Plumbers Tools; Oilers and Lubricators; Steam Gauges ; 
Whistles ; Valves; Expansion Joints; Pipe Coverings, etc., ete. 


Fulton Steam Boiler Works, 


JOHN T. CAULFIELD, Proprietor. 


Manufacturer of 


STEAM BOILERS, 


Also Smoke Stacks, Tanks, Pans, Breachings, Heaters, 


etc., etc., etc. 
Write for estimate. Works just North of Union Passenger Depot, 


RICHMOND, Ind. 


JOHN ADT & SON, 


EW HAVEN, CONN. 








Builders of 


Machinery for Straightening and Cutting Wire to Accurate Lengths 


DIRECT FROM THE COIL. 


Also, Machinery for Hardware and Other Manufacturing. 


FREY'Sex BRICK “ql 2 MACHINE 


CUT_ 
PER_mnng Z 


DAY =r 








13stylesCLAY CRUSHERS —___ mee Factory 
Machines with or without Crushers. 6 different Brickmachines. - ~ 


Machines wit REY. SHECKLER & HOOVER, Bucyrus, Ono. 


THE TNA MACHINE COMPANY 


SOLE MANUFACTURERS OF THE 


Aetna Medium and eo Speed Engines. 


300 to 1000 Horse Power. Latest Design. 


For Rolling Mills, Furnaces, Pipe 
Works, Grist and Saw Mills, Ete. Also 
Manufacturers of 


Upright Engines from 10 to 160 H. P. 


Rolling Mill and Special Machinery 
Light and d Heavy Castings, and P 


M. V. SMITH’S 


Gas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Ohio. 


THE LAIDLAW & ~~ O,, 


CINCINNATY, 0. is 















Manufacturers of the —of— 
« Hero” ° Vertical Bolr-Feeders, ee 
ms Est’d 1862, 


‘ STANDARD a 
DUPLEX Jf 








CLEVELAIND, ©. 





PUMPS REMOVABLE WATER CYLINDE) S 
dend tor descript ve circulars. 























IRON TRADE REVIEW. 








The HOPPES Feed-Water PURIFIER. 


Sold on Trial. Clean Boilers Guaranteed. 


SEND FOR 
DESCRIPTIVE 
CIRCULAR 
he 


Hard Sheet Steel Troughs easily cleaned. 
HOPPES MANUFACTURING CO.. - ° 








Springfield. Ohio. 





Cambridge Roofing Co.. 


Morufacturers of 


CROWL'S PATENT STANDING SEAM, 


Plain Rolled, Corrngated and Crimped Edge, 


a d Ceil Made of Steel a8 eet Iron, awarded 
_— i Meant by the New Orleans Exposition a 





CAMBRIDGE 





04-ly 


Sandusky Metal Works. 


FRED KRANZ, Proprietor 
Manufacturer of 


IRON LIME KILNS, 


Copper, a = Steel and Sheet cag Work for 


Brewers and Distill 


PLUMBING, GAS :AND STEAM FITTING. 
STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731 Water St.. 
SANDUSKY. Ohio, 





fver 25,000 


IN USE 


OTTO 







‘ Com ined OTTO 
Srzzs : 


. OHIO, 





CAS ENCINE WORKS 


Schleicher, Schumm & Co., {Fhiladetvhis. 
Horizontal OTTO Gas 


be tical OHO Twin Gyiin ‘OTTO Gas E 
Gas Engine Pum “a natn. 


bined OTTO Gas Engine Dynam 
1, 3, 4 74 10, 25 and 50 Love power. 2: 











SEBASTIAN, 
MAY & COMPANY'S 
Imoroved 


pcatalogte ot of Lathes, Drill 
achinists’ Tools 

and Supplies mailed on ap- 

plication. Lathes on Trial. 
164 W. Second 8t., 


CINCINNATI, O. 





SHEPARD’S NEw $60 
Screw Corrine 
FOOT LATHE, 
Foot and Power Lathes, 
Drill Presses, Scroll- 
Saw Attachments, a 
ro Chucks ng Twist 

Dogs, pers, 

a we on trial. 

thes on payment. 

Send for catalogue of Quttits for enneare or 
Artisans. Address L. SHEPA 

124 Hast Seoond St., Cine eid, 0. 


Cap Lathe, $1.25. 





LATEST IMPROVED 


1 Western Washer 


This Machine is now in 


SHOW 8} UO AI9A}S PIOS . 


Five Thousand Dealers, 


~e in use in more than 75.000 Howssheids. 

guarantee satisfaction with each machine. 

rit It meets wtth profitable and satisfactory sale 

everywhere.” margin in it for dealers, 
Write for catalogue and terms to 


The Horton Mfg. Co.. - Ft. Wayne, Ind. 





E. E. CARVIN & CO,. 
Manufacturers of 
Machirists’ & lron Workers’ Tools 


LATHES, PLANERS, MILLING MACHINES 
AND DRILLS. 







“MOT}IsOdxy 
AINN 


("709 99g) I 
‘ON °W} 98 URTTIN TVSUA 


MON INO 10} JBPOWP VYIOH poaroool o 


Special Tools pe all kinds of Manufacturing to 
order. Gear and Rack Cutting, Milling and 
Index Drilling to order., 


138.143 Centerast.. NEW YORK, 





W. BINCHAM & C@., 


146, 148 & 150 Water St., 
CLEVELAND, O 


Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jessop & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malieabie and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn. 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, ETC., ETC. 








@. W. STOCKLY. Presaent. J. J. TRACY, Vice-President. 
J..POTTER, Treasurer. N.S. POSSONS, Supt. 
8. M. HAMILL, Jr., Asst. Seorétary. 


W. F. SWIFT, Secretary, 
W.J.POSSONS, Asst. Supt. 





cen ETE acces 


BRUSH ELECTRIC CO. 


SOLE IMANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now In use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S. A. 
AGENCIES EVERYWHERE. 98 





Ss orton 
THOMPSON 
patie x ua powER 


re 
nro andor CRANES, F 
rearonce PAULLS WIRE WORKS nase 
¥ Me. WAC alae OPS, COC mS ne” mings | 
Loceme icin r ANE S,P OvERRIAO TRAVEL, 


5 T E E L over, Ohi gad 3.00 
SSE coat Rao 
anes, STEEL CASTING CO., 
neater Pa. } 407 Library “St. Phitadeiphia,Pa 


MC CRANES 








FROM *. TO 15,000 Lbs. WEIGHT, 
TRUE TO PA ATTERN, sound, solid, free from blow holes, 





AUTOMATIC 


Vertical Engines, 
Especially designed for 
Small Electric Light Plants. 
Perfect Regulation. 
5 to 20 Horse Power. 
Send for Specifications and Prices. 
LLOYD & STERRETT, 
Erie, Pa., U. ~ A. 
Mention this paper. 


McMyler Manufacturing tO, 


180 Columbus 8t., CLEVELAND, 0O., 
Sole Manufacturers of the 
—McMYLER PATENT— 


REVOLVING 
STEAM 


Derrick. 















NEW OTTO RUBBER TIRE 


BIGYOLES. 


BO Brora be MADE. 








‘ Dayton, O. 
62 inch, tngtors vee = 190.08 our prige £40.00. 
48 cry se oe 50.00, “ ee 
46 ms iid ed 45.00, se se 80.00, 
Order ois Also oF sen o nd-hand Wheels. 
“ ' 
Repairing apa Nickeling. Bicycles and Guns 
Champion Rubber Bucket 
CHAIN PUMP, 
Manufactured § B Crawford 
. ER OHIO. 
mon ee 2 ood fom 
Ps; dealer in eres 


= 
ducements to on Th ~ 
en 
car lots. oe artios ordering 


Patents. 
H.T. FISHER. 


SOLICITOR AND COUNSELOR, 


late Samy U.8. Office. t 
er Right years 





ate. Batietontion pons Hy Ww era 
34 Blackstone Building, CLEVELAND 















































































[RON TRADE REVIEW. 








THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS OF ALL KINDS OF GOLD AND SILVER 












CLEVELAIND, OFTIC. 


Crusher ; The Standard Pulverizer (for wet 
verizer (for either wet or dry pulverizing) 
Secor’s oe Amelgamating Pan 
Howland’s Improved Disintegrating and 


Agents Wanted. Correspondence Solicited. 


oncentrating Riffles. 


Catalogues Sent on Application. 


eee EE 


_ Mining Machinery 


SPECIALTIES.—The Linn Double-Jaw Rock Breaker and Ore 
ulverizing); The Crescent Pul-| 79= 
owland’s Rapid Amalgamator ;| & 

_ treatment of refractory ores);| Him 























NEW AND IMPROVED 


{7-lnch Engine Lathes. 


Any | of bed. Workmanship strict 
y length “ — ship strictly 


THE MULLER MACHINE TOOL CO. 


Sth and Evans Sts.. [44] CINCINNATI, 0. 








MT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


Cc. & G. Cooper & Co., Prop’s, 
Manu 


Corliss Automatic Cut-off Engines, 


50 to 450 Horse Power. 
Slide Valve Stationary Engines 
All Sizes, ate Oe. we Girder, 


PORT ARLE we eS Center and 


Acre ENGINES 8 to 18 H. P, 
SAW MILLS, - xtra Heavy, Standars 
and » Belf-receding Blecks 
and Late Pony, with Sele 
ubular, Locomotive and Fiue Bollers. 


15] Address C. & 6. COOPER & CO., Mt. Vernon, 0 
. Pratt. Agent. St. Clair St. Cleveland. 0. 


The Armstrong Purifier, 







Bend for.Prices and Degriptive Circulars. 





WITH 


Exhaust Heater Combined, 


Purifies the teed water by 
means of the live steam, and 
heats the water up to the boiling 
point by means otf exhaust 
steam, 

A full description of this heater, together 


with a valuable treatise on steam boilers, sent 
to any address, free of charge. Address, 


W. C. ARMSTRONG & CO., 


13ly SPRINGFIELD, O. 








Cleveland Foundry. 
Castine s 


Wor Machinery and Rolling Mills 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs 
STREET RAILROAD TURNOUT. 


Nos. 9,11 #13 
Wintertereet.} Bowler & Co. 





RET Ry ee oe 


shapers, Engine Lathes ~ Drills. 





“THd peeg 3198 
seep Youg your-g, 







LODCE, DAVIS & CoO., 


CINCINNATI, OHIO. 
20” and 24” U; sight Ds Drills a) 
© 267 . fe Back Geared and Power , 


Pace az Gata, IT WILL PAY YOU. 





















William Tod & Co., Youngstown, 0. 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 





Hydraulic Cranes and Accumulators. 
#@-Heavy special machinery generally. Send for illustrated catalogue. 


C. J. McNUTT. Ashtabula, 0. 


MANUFACTURER OF 


BEVEL JIG MILLS 


For Ship Builders. 


The Best and Cheapest Mill on the 
Market. 


No ship yard should be without this 
Machine, 











SEND FUR PRICE LIST & OIRCULAR, 


LHL SOW EVE Sa 


A Neater or More Convenient 


FOOT RULE ? 


It is made of Spring Steel and has a nice Leather Case. 









COO es oh 















PTTitLLt LLL 





‘enmtr 





ee 
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Anning 





Write to us ee. see haw you can get one free. 


The Cleveland Printing & Publishing Co., 


03-tf CLEVELAND, 


Eiugery’s Goooomy Treezer 


Was placed before the public in 1888, and 
owing to its cheapness, simplicity, etc., the 
demand for it has never been equaled by any 





other Freezer. 


SEND FOR PRICES BEFORE ORDERING ANY OTHER. 


KINGERY M’F’G CO.. 


“West Pearl St., Cincinnati, O 














7 BOILERS 


VAM. 


OUP Syicet ee 
SQi-ond-WATER-T: 
 Rporess, EATER NSE EULER Co WOUNGSTONN, OD, 























